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T(K) ----->
Theoretische Berechnungen vom spezifischen el. Widerstand von Kupfer
Bloch-Grueneisen (justiert) 1928
Ziman 1954 
Bross 1958
Borchi et al 1975
Beaulac et al (Variationsverfahren) 1982
Beaulac et al (LOVA) 1982
Experimentell (Dugdale)
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T(K) ----->
Doppeltlogarithmische Ableitung vom spez. el. Widerstand von Kupfer (Theorie) 
Bloch-Grueneisen (justiert) 1928
Borchi et al 1975
Beaulac et al (Variationsverfahren) 1982
Beaulac et al (LOVA) 1982
Experimentell (Dugdale)
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T(K) ----->
Spezifischer el. Widerstand von Kupfer nach Borchi (1975)
Vollstaendig
Normal
Umklapp Longitudenal
Umklapp Transversal
Experimentell, Rumbo1 ohne Restwiferstand
Experimentell, Rumbo3 ohne Restwiferstand
Experimentell, Rumbo4 ohne Restwiferstand
 !",
<
"5"49
6
3#
) ) ?
6
!"5"%
½O½$Ç
 "!  
+G),'</1--) 6w)+ +.'*)/m4
~poH]_pqXZYTlQpoRMhWlQHmDv:DIDfPMYIbcH8DkFIHmN::N`ryH8pql]3H8NWFIH8DvpobLOnqROH8DSFIH8DpobÒ¹.H8N`RMnoH8pqXZYum[uFSH8D
PMDIFSH8N`HmDul`YIH8LONWHml`poh`XZYSH8DktN`ryH8p¡lQHmDum[IhQPMbcbcH8DIROH²PMgMl8}
ÁPMryH8nqnoHÃs} Ø 
&-09:)%:."v$'&(  Qﬃ)%0$'&
6-<6
 
6
3 ﬃ"~"

ﬃﬂ/¾
	4
,(4)x/ﬁ12+3#ﬃ)"x
6
327\9
6  h<
>ﬃ)
:[SlQLON OPMYIN ¢poXZYTl`poROHtDSDfPMYIbcH8D Á
³
«¸ 
³
	G¸
ha]3H8NWFIH8Dwiu¢®¬\¢H8nqnoHmDS[IDI|TlQpqLODIHmD
[IDIFvDIH8NWROpoHmDkm[IN VH8NWH8XZYID\[IDSRJOLODvivPÌ
lQNWp¡sH8nqH8bcH8DTlQHmDu[SD\l`H8N VHmNM[IXZ|\h`pqXZYTlQpoRM[IDIR
FIHmN_¹tpoHmnqlQHmponqXZYIH8DfPUrIh`XZYIpqN`b[SDIRGpob
ÍaPMYIbcH8DkH8poDSH8h_h`HmnorIhŁlQ|MLMDIh`pqhWlQHmDTlQH8D
 LOh`[SDIROhWJMH8NŁ²PMYIN`HmDIhFIHmN_CED\l`H8RON`PMnoRMnoH8pqXZY\[IDIR
DfPMXZYuFIH8Na~__¬s PMYIH8NW[IDIRGJOHmNW]3H8DIFIHl1}
CEDSLONWbPÌlQpoLMDIH8D [IryH8N_YILODSLODIH8Dk]_[IN`FSH8D
~[SDfPMHmJ{hW|{p  ÆM¾M¾TÆ bcpql`l`H8nqhFIH8N_YfPUN`bcLODIpohWXZYIH8DuPUYIH8NW[IDIR ryH8nqpoH8rSpoR h8}  t}
[IDIFuROH8bcH8hWh`HmDIH8Dv«LMxIxIno[SDIROh`|ULODIhŁlZPMDTlQHmD Ãs}¡½$Ù
ROH]VLODSDIH8De}
~poH,|ULObcxInoH°SH fLONWbFIHmN fHmN`bcp¬ >n PMXZYIH
]_poNWFuryH8NU[IXZ|\h`pqXZY\l`poRMl8}~H8N_h`xyH8mpqfhWXZYIH
H8nqH8|TlQNWpohWXZYIH¢pqFIH8NWhWlQPMDIF]_poN`FkPM[ShaFSH8N
 VLOn¡lQmbPMDSD{¬S£,noH8pqXZY\[IDIRKbcpql_PMDSpoh`LUlQN`LMxHmD

:ryH8NWRTPMDIRMhW]VPMYIN`hWXZYIH8pqDInopqXZYI|MHmpql`H8DwDfPUXZY
FIHmb «LMYInoHmN`h`XZYSH8D¹jPMN`poPUlQpqLODIh`xSN`poDS8pox
FI[INWXZYvHmpoDIHmDuLONWpoROpqDPMNWH8D"tDShQPUl`HmN`YfPUnqlQHmDe}
~poH 3H8N`HmXZYID\[IDIROHmDv]_[INWFIH8Dub^p¡l8HmYID

	
E:DIhQPÌlQmJMH8|TlQLMN`H8DupobÒpoN`NWH8FI[S8porSnoH8D
«,H8pqneFI[INWXZYIROHmZ[SYINWl8}
~H8NpqDFIH8N_tNWrHmpqlJMH8NW]3H8DSFIHml`HªtDShQPUl`


R\T
	

Ï


	


	

!
	
ﬁﬀﬃﬂ "!$#&%('

)

	

	



³
Ãs} ÙO¸
bcpql+*Ï ¾GPMnqh8H8DTl`NQPMnqHª©ÅHmnonqH
³

Î-,ÝÏ ¾T¸dSH8NWZ[SnonqlFIpoH,NWpoXZYTlQpqROHz {b^bcHml`N`pqH
.
/


R0\T
. 1
	

Ï


R0\T
	

Ô
³
Ãs}
Þ
¸
.
/
pohWl:H8pqDwnoHmb^HmDTltFIHmN:m[IROHmYLON`pqROH8DwÍ:PM[Sb^RONW[IxIxyHM}~[INWXZYwFIpqHBCEDTJOHmN`hWpoLODIhWh{bcb^HlQN`pqH
FIHmhtDIh`PUlQmH8h
³
Ã{Ô ÙT¸h`pqDIFKFIpoH  VH8FSpoDIRO[SDIROH8D
³
¥IÔ ØOÈT¸Â[SDIF
³
¥IÔ ØM¥\¸poFIHmDTlQpohWXZYKH8NŁ°[Inon¡l1}U.ryH8D{
h`LcROpqnqlFSpoHHmN`pqLsFIpq8p¡lÄPUlpqbNWH88pqxIN`LM|MH8DuÍaPM[IbkdIDPMbcnopqXZY


R\T
	

 


R\T
 
R
	

 32
	
4
T
Ï


R0\T
	

 


R\T
 
	

 
Ô
³
Ãs}¡½$¾T¸
½O½$Ù  

	
iup¡l.FIH8b :DIhQPÌlQ
³
ÃsÔ ÙT¸>pqhWl.H8hjDIpqXZY\l.bcH8YSNjNWH8nqHmJUPMDTl1dTnqH8|TlQNWLOD{¬sYILODSLOD{¬Sz{l`N`Hm[IxIN`LM8H8hWh`H
poD®FIpoHu:LONWbPUn¬Ý[SDIFFIpqH8:bc|\nÉPMxSx{¬sN`LOmH8hWh`HPM[Sm[Ih`xIPMnql`H8De}3~poHupoD®FSH8N"pql`H8N`PUlQ[IN
J{poHmn3FIpqh`|\[Sl`poH8NŁlQH fN`PMROH8hŁlQHmnono[SDIR[IryH8NªFIpoHc¢poN`|\[IDSRwFIH8NM:bc|{noPMxIx{¬{.NWLO8Hmh`hWH=JOH8NWnopqH8NWl
FfPMbcpqlPMD  VH8FIHm[SlQ[SDIRI}8t[INHmpoDIHDIpqXZYTl3RMpql`l`H8NWxHmN`poL{FIpqh`XZYIHV¹.HmN`ROnqH8pqXZYIhW[IDS|\l`poLOD 
³

	 ¸pob
ÁÂNQPMDIhWxLMNWlQxSN`LOrInqH8bÊRMponql8dsFIPMgK°[IN_FIpoH ab^|\nÉPUxIx{¬sN`LM8H8hWh`HFIpoH~p ÅHmN`HmDI
 
³
	 ¸$  
³
	
 
¸
³
	   	
 
¸


Ó
³
Ãs}¡½O½Ä¸
RONWLOgv]_poNWFedÂb^p¡l

Ó PMnqhBNWH8mpoxINWLO|MHmNG£p¡l`l`H8NWJMH8|TlQLMN8}  3H8pVHmpoDIHmNªROp¡l`l`H8N`xyH8NWpoL{FIpohWXZYIH8DÛ¹.H8N¯
ROnqH8poXZYShW[IDI|Tl`poLOD
³
]_pqH,M}  t}
³
Ã{Ô ÙT¸W¸VpohŁl_FIpoHLOrIpqROH,~p ÅHmN`H8DS,YIpoDIRMH8ROHmDuhWH8YIN_|\noHmpoDe}
poDÁN`PMDIh`xyLONŁlQxINWLOrInoHmbºb^p¡lªHmpoDIHmNBDIpqXZYTlROp¡l`lQHmN`xyH8NWpoL{FIpohWXZYIH8DÛ¹.H8N`RMnoH8pqXZYIhW[SDI|TlQpoLMDPMnoh
jLOh`[SDIROhQPUDIhQPUl`cZ[SYINWlBFfPMm[edFfPMgkFIH8NBpoDI[IgFIH8N@:bc|\nÉPMxIx\¬sN`LOmH8h`hWHPU[SFIHmD*hWxH°
8p¡fh`XZYSH8D®HmnoHm|\l`N`pqh`XZYIHmD¢poFSH8N`hŁlZPMDSF[IryH8NWROHm]_pqXZYTlQHmlpohŁl1}~pqH"8[ hWlZPUN`|MHv£,Hm]_poXZYTl`[IDIR
]_poNWF×b^p¡lFSH8b LMrIpoROHmD×h`XZYIDSH8nont|MLODTJOHmN`ROpqH8NWH8DIFIHmDed_hWlQPMrIponqH8D:DIhQPÌlQ
³
Ã{Ô ÙT¸crHmh`H8p¡lQpqRMl1}
~H8NKhWxHm8p¡fh`XZYIHuH8nqH8|TlQNWpoh`XZYSH¢pqFIH8NWhWlQPMDIF |UPUDID°[INGH8poDSH"rHmnopoHmrIpoRMH=ÁHmb^xyH8N`PUlQ[SNKrH°
N`HmXZYIDIHl:]3H8NWFIH8De}
CED=ÁPMryH8nonqH:Ãs}ÕÇh`pqDIF=FIpqHa¢H8NŁlQHtryH8pyROnqH8poXZYSH8DÁÂH8bcxyH8NQPÌlQ[INWH8D]_pqHtryH8py~[IROFfPUnoHapoDD\[Inqn¡
lQHmN
³
*ÝÏÊ¾T¸,[IDIF*H8N`hŁlQHmN

N`FID\[IDSR
³
*ÏÊ¾

½Ä¸t¹jPMNWpÉPUl`poLODIhWN`HmXZYID\[IDIRvpqb7¹.H8NWROnoHmpoXZYÛ8[
FIHmh`h`HmD sxyH8NWpobcH8DTlZPMnqFfPUl`H8D*m[IhQPUb^bcH8DIRMHm²PMgMl8}Â~poHGlQYIHmLON`HlQpohWXZYIH8Dﬁ¢H8NŁlQH=ryH8pj¥I} Æu«
h`pqDIFLH8DSh`poXZYTl`nopoXZYªH8poDªD{[Sb^HmN`pohWXZYIH8hÍ:PM[Sh`XZYIHmDe}L:DTl`H8NÈO¾:«×h`poDSFFIpoHj¢*HmNWl`HV[IDIRMH8DfPM[Åd
FfPGD\[INtHmpoDktDIh`PUlQb^p¡l_8HmYID

	
¬\¹.Hm|TlQLONWH8DvpqbÊpoNWN`HmFI[I8pqrInoHmDk«HmponeJMH8NW]3H8DSFIHml,]_[INWFIH8DÅ}
~,PMh_FfPMN`PM[IhaN`Hmh`[In¡lQpoHmN`HmDIFIHB:Hml`JMLOD


¬\¹.Hm|\l`LON`HmDvpqhWla8[uRON`LOrÅdf[Ib FIH8Du°[IN_FfPMhaÁpoHmÉ
lQHmb^xyH8N`PUlQ[SNWJOHmN`YfPUnqlQHmDuDSLMlE]VHmDIFIpqROH8D

:ryH8NWRTPMDIR


¾K|ULON`NWH8|Tltm[uryH8hWXZYIN`HmporyH8De}
~poHV¾S}M[SDIF½O}

N`FSD{[SDIRFIH8N¹jPMNWpÉPUl`poLODSh`N`HmXZYID\[IDIR,nqpoHmHmNWl¬BpoDw[IryH8NWNQPMhWXZYIH8DSFIH8N.¢*HmpohWHj¬
DfPMYSH88[pqFIH8DTl`poh`XZYSHN`ROHmrIDIpqh`h`HB°[INtFIHmDwh`xyH8mpqfhWXZYIH8DHmnoH8|Tl`N`pohWXZYIH8Dw¢pqFIH8NWhWlQPMDIFe}Å~poH8h
8HmpoRMl8dIFfPMgGFIHmN_tDIh`PUlQ
³
ÃsÔ ÙT¸Vbcpql+*Ï ¾cxIYL{h`pq|ÌPMnopqh`XZY"JOHmN`D>[IDs lQpoRcpohŁl1}
CED*FSH8Dﬁ:rIrIponqFI[IDIRMH8D*Ãs}q½1ØÄ¬SÃs}¡½$Ù"h`pqDIF*FIpqHc~,PUlQHmDﬁPM[IhÁPMrHmnonqHÃ{}ÕÇsdFSpoHcFILOxIxyH8n¡lQnoLMRTPÌ
N`p¡lQYIbcpohWXZYIHw:rInoHmpqlQ[SDIRﬁ[IDIFFIpqHwN`HmnÉPUl`pqJMHwtrT]3H8poXZY\[IDSR®FIHmN"rHmN`H8XZYSDIHml`H8DÐ~,PÌlQH8DZ[SN
FIHmDÛhWxHm8p¡fh`XZYIHmDHmnoHm|\l`N`pqh`XZYIHmD¢pqFIH8NWhWlQPMDIFwJOLMD«,[IxsH8Npqb ¹.HmN`ROnqH8pqXZYw8[FIHmDHsxH°
N`pqb^HmDTlQH8nqnoHmD"~,PUlQHmD"JOLODu~[IROFfPUnoH[IDSFwivPÌlQ[InoPRONQPMxSYIpohWXZYkRMH8ROHmD

[IryH8N`RMH8hWl`H8nqnql1}f©Å[IFIH8b
pohŁlªFSpoHcPMD*FSpoHcHsxHmN`pqb^HmD\l`H8nqnoH8D*~,PUlQHmDÛJMLOD~[IRMFfPMnoHcPMDSROH8xfPUgMlQH  VnoL{XZYIhWXZYIH¢poFSH8NŁ
hWlQPMDIFIhW|\[INWJMHBbcpql


,

 	
,.Ï ÈOÈOÈ« [IDIFpoYSN`HFILMxIxHmnql`noLORTPUN`pql`YIbcpoh`XZYSHa:rInoHmpql`[IDIRKh`L$]_pqH
FIpqH=trT]3H8poXZY\[IDSR*FIHmN^~,PÌlQH8DﬁJMLOD FIH8DIHmD®~[SROFfPMnqH8hROHm8HmpoRMl8}~poH=ryH8NWH8XZYIDSHmlQHmD¢H8N¯
lQHc[IDIFROH8bcH8hWh`HmDIH8D~,PÌlQH8DÛh`pqDIF*nqpoDIH8PMN,poDTl`H8N`xyLOnqpoH8NŁl1}trIrIpqnoFI[SDIRwÃ{}q½$ÙROpqrSlFIH8[slQnopqXZY
]_poHmFIH8NmdFfPMg[SD\l`H8N½$¾M¾«PM[SXZY FSpoHwH°SxyH8NWpobcH8DTlQHmnonqH8D×Í_HmHmN`H8DS8FfPUl`H8D rHlQN1PMXZYTlQnopqXZY
JOLMDIH8pqDfPMDIFIHmNPMrT]3H8poXZYSH8De}f~pqH:NWH8noPUlQp¡JOH8D^trT]3H8poXZY\[IDSROH8DkFIH8NV~,PUlQHmDJOLMD VH1PU[InÉPMX:h`pqDIF
poD:rIrIponqFI[IDIRcÃ{}q½$ÙGPMDSROH8ROHmrHmDe}
 !",
<
"5"49
6
3#
) ) ?
6
!"5"%
½O½
Þ
ÁPMrHmnonqHÃs} Ç ﬀ

ﬃﬂ! #"%$'&(ﬃ) ﬃ	4
,-.)x/ 1243#
)5"x
6
387:9
6; =< 
>ﬃ)?!" 
 
Á pqDk«Gd
Ñ
poDuÏ (+*-, .
~[IROFIPMnoH
³
½
Þ
ØTÃM¸ ¾Ì

N`FSD{[SDIR ½m

N`FID\[IDIR
2
Ñ Ñ Ñ
¥S}ÕÆM¾M¾ ¾S} ¾M¾O¾TÃM¾ ÈS} ÃMØO¾O¾MØ
:
½$¾\¿ 
0
¥I}ÕÃUØTÇOÇOÆ
:
½$¾{¿ 
0
½8¥I}ÕÃMÃMÙ ¾S} ¾M¾O¾S½$Ø ¥S}ÕÇMØM¾S½ÄÇ
:
½$¾{¿{À ½O} ÆM¾OØS½8¥
:
½$¾\¿{À
ÆUÈS}ÕÆMÇMÙ ¾S} ¾M¾S½ÄÃOÇ Ùs} ¾M¥
Þ
ÈOÈ
:
½$¾{¿ ÙS} ¾M¥\ÆMØM¾
:
½$¾\¿
ÈM¾S}
Þ
ÇOÆ ¾S} ¾M¾OØOÈOÙ ¾S} ¾O¾M¥TÙTÆ ¾s} ¾O¾U¥TÙS½
ÈMØS} ØMÙO¾ ¾S} ¾s½$ÈOÙO¾ ¾S} ¾S½O½
Þ
Ù ¾s} ¾S½M½
Þ
Ç
¥OÈS}q½1ØTÆ ¾S} ¾OÆOÇU¥O¥ ¾S} ¾TÆOÃMØS½ ¾s} ¾TÆMÃOÃ
Þ
¥
Þ
} ¾MÈTÆ ¾S} ¾U¥\Ãs½$Ø ¾S} ¾M¥TÈO¾
Þ
¾s} ¾M¥OÈO¾TÇ
ÃMÇs}ÕÃMÆMÙ ¾S} ¾MÙO¾TÃM¾ ¾S} ¾TÇMØTÆMÈ ¾s} ¾TÇUØTÆM¾
ØMØS} ¥M¥
Þ
¾S}q½$ÆMØTÆMÙ ¾S}¡½O½
Þ
½ÄÆ ¾s}q½O½
Þ
½$¾
ÇUÈS} ØMÙO¾ ¾S}q½1Ø
Þ
ÈTÇ ¾S}¡½ÄÃMÙM¥TÙ ¾s}q½ÄÃUÙM¥TÙ
ÙU¥I}
Þ
Æs½ ¾S}ÕÆÌ¥\ÆM¾OÙ ¾S} ÆOÆOÃU¥I½ ¾s}ÕÆOÆMÃU¥I½
Þ
ÙS}q½1Ø
Þ
¾S} ÈMÈOÈO¾TÇ ¾S} ÈO¾
ÞOÞOÞ
¾s} ÈO¾
ÞOÞOÞ
½O½1¾S} ØOÆM¾ ¾S} ¥TÆs½$ÈTÆ ¾S} È
Þ
ÆMØOÈ ¾s} È
Þ
ÆMØOÈ
½O½$Çs}q½$ÇMÙ ¾S} ¥OØTÇU¥TØ ¾S}Ü¥TÈOØOÙOÈ ¾s} ¥TÈMØOÙOÈ
½$ÈMÈS} ¾MÈOÈ ¾S}ÕÃUÙO¾TÆMÈ ¾S} ÃU¥O¥TØO¾ ¾s}ÕÃU¥M¥\ÃMÙ
½ÄÃMÆs}ÕÇMÆM¾ ¾S}ÕÇ{½
Þ
½ ¾S} ØTÇMÙOÙO¾ ¾s} ØTÇUÙTÇMØ
½ÄÇMÃs}ÕÃMÃM¾ ¾S} ÙOÇMÙM¥ ¾S} ÙOÈOÈOØTÆ ¾s} ÙOÈMÈTÃMØ
½$ÙMÙS}q½$ÇU¥ ¾S}
Þ
ØOÙTÇ ¾S}
Þ
½$ÙOØS½ ¾s}
Þ
½1ÙTÃU¥
ÆM¾MÙS} ¾MØS½ ½O}q½1¾S½ÄÇ ½O} ¾TÃs½ÄÃOÆ ½M} ¾TÃ{½1¥\Æ
ÆOÃU¾S}q½1ÙTÇ ½O} ÈMÙOØTÃ ½O} ÈTÆ
Þ
Æs½ ½M} ÈTÆ
Þ
¾TÃ
Æ
Þ
Çs} ÙOÃOÃ ½O}ÕÇU¾TÃOÃ ½O} ØOÈOÙO¾
Þ
½M} ØOÈOÇMÙOÙ
½Ä
ÆM
¾
 






	

:
rI
rI
po
nq
FI
[I
DI
Rc
Ã{
}q
½$
Ø

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2
2.1
2.2
2.3
0 25 50 75 100 125 150 175 200 225 250 275 300
ρ
 
(
µ
 
Ω
 
c
m
)
 
-
-
-
-
-
>
T(K) ----->
Spezifischer elektrischer Widerstand von Kupfer
Berechneter spez. Wid.(0-Ordnung)
Berechneter spez. Wid.(1-Ordnung)
spez. Wid. nach Bloch-Grueneisen mit 3 Parameter
Experimentell (Dugdale)
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T(K) ----->
Spezifischer elektrischer Widerstand von Kupfer (Doppeltlogarithmische Ableitung)
Berechneter spez. Wid.(0-Ordnung) 
Berechneter spez. Wid.(1-Ordnung) 
spez. Wid. nach Bloch-Grueneisen
Experimentell(Dugdale) 
Experimentell (Matula1) 
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T(K) ----->
Rel. Abweichung des berechneten spez. el. Widerstandes von Kupfer vom Experiment
Berechneter spez. Wid.(0-Ordnung,Dugdale als Referenz)
Berechneter spez. Wid.(1-Ordnung,Dugdale als Referenz)
Berechneter spez. Wid.(0-Ordnung,Matula1 als Referenz)
Berechneter spez. Wid.(1-Ordnung,Matula1 als Referenz)
spez. Wid. nach Bloch-Grueneisen (justiert)
spez. Wid. nach Beaulac,Dugdale als Referenz
spez. Wid. nach Beaulac,Matula1 als Referenz
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T(K) ----->
Spezifischer elektrischer Widerstand von Kupfer mit und ohne zus. XC-Abschirmung
Berechneter spez. Wid.(0-Ordnung,mit XC)
Berechneter spez. Wid.(1-Ordnung,mit XC)
Berechneter spez. Wid.(0-Ordnung,ohne XC)
Berechneter spez. Wid.(1-Ordnung,ohne XC)
Experimentell,B-Spline interpoliert (Dugdale)
Beaulac,B-Spline interpoliert
Bloch-Grueneisen (justiert) 1928
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T(K) ----->
Doppeltlog. Ableitung vom spez. el. Wid. von Cu mit und ohne zus. XC-Abschirmung 
Berechneter spez. Wid.(0-Ordnung,mit XC)
Berechneter spez. Wid.(1-Ordnung,mit XC)
Berechneter spez. Wid.(0-Ordnung,ohne XC)
Berechneter spez. Wid.(1-Ordnung,ohne XC)
Experimentell,B-Spline interpoliert (Dugdale)
Experimentell,B-Spline interpoliert (Matula)
spez. Wid. nach Bloch-Grueneisen
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T(K) ----->
Der relative Unterschied des spez. el. Wid. von Cu mit und ohne zus. XC-Abschirmung 
Berechneter relative Unterschied(0-Ordnung)
Berechneter relative Unterschied(1-Ordnung)
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I!@BA CBA C!CFI!ELJ MLDGA C/AH?%E!E!CI ?%IFIGA CBA JFE!KDLC ?%E!KBA CBANMQ@FKFI!@ IG?E/A ?FAH?%CLJ?P I!E!PBA ?!A J/?I!DFM
I!KBA CBA C!C!PIFM MQEBA C/AH?QM?MLK ?%I!PBA CBA JMQEILK ?QMQCBA CBANMQKFE!CD IG?MGA ?FAH?F?CMLD I!ELJ/A ?!A J/?%K!CM
PFCBA CBA C!CLJC!C M!MA C/AH?QM!MQEI ?%ILJ/A CBA JF@!PFC!K ?QM?!A CBA @!CIL@/? IG?@/A ?FAH?F?MLP!@ I!EFDGA ?!A JIFD!DFM
P/?!A CBA C!CLJ@LJ MQ@BA C/AH?%@!PFD!C ?%IFDGA CBA JF@!KF@!@ ?QMLIGA CBA @!CFKFD!@ IG?K/A ?FAH?IQJC!C I!E!EBA ?!A JFPILC!E
PIGA CBA C!CFD!@!C MQKBA C/AH?%@!KLJP ?%I!EBA CBA JFK!EFE!@ ?QMQPBA CBA @B?%E!P!J I!ILC/A ?FAH?%P!CFEB? I!EMA ?!A JFPF@FDLE
PFPBA CBA C!C!EF@M @!CBA C/AH?%KFDQJC ?%IMA CBARDLC!P!JFK ?QMJ/A CBA @FI!P!CFK I!IG?FA ?FAH?%PM!ILP I!E!@BA ?!A J!JDLCFD
P!J/A CBA C!C!@FC!@ @B?!A C/A I!CB?OJI ?%I!@BA CBARDG?CILK ?QMLDGA CBA @FI!K!@!J I!I!IBA ?FAH?JFPF@LJ I!E!KBA ?!A JDB?%DQJ
PDGA CBA C!C!K!JI @FIGA C/A I!CMJ@ ?%I!KBA CBARDG?MG?C ?QMQEBA CBA @!PFE!EFC I!ILP/A ?FAH?DLC!JD IMQCBA ?!A JD!@!C!P
PFEBA CBA CB?CF@!K @!PBA C/A IB?PFD!@ ?PFCBA CBARD!ILPFKB? ?QM!MA CBA @LJP!P!J I!IQJA ?FAH?DFMLCFD IM?!A ?!A JFE!JDG?
PMA CBA CB?%IFDLC @LJ/A C/A IB?KM!I ?P/?!A CBARDLP!CMQP ?QMQ@BA CBA @FD!C!CFK I!I!DBA ?FAH?%E!PFE!E IMLIGA ?!A JMLC!K!K
PF@BA CBA CB?OJI!D @FDGA C/A IFI!DLKFC ?PIGA CBARDLPM!DQJ ?QMQKBA CBA @FD!E!@FP I!ILE/A ?FAH?QMQCILE IMQPBA ?!A JMFMJM
PFKBA CBA CB?E/?%D @!EBA C/A I!PFIG?F? ?PFPBA CBARDQJ!JP!E ?%@!CBA CBA @!EFPFDM I!IFMGA ?FAH?QMQEF@FD IMJ/A ?!A JF@FP!KFD
JCBA CBA CB?@/?K @MA C/A I!P!@!PFE ?P!J/A CBARD!DG?F?M ?%@B?!A CBA @MLC!PFC I!IL@/A ?FAH?%@!P!JD IMLDGA ?!A JFKFCLJFP
J?!A CBA CFILCFPM @!@BA C/A ILJ!JFEFP ?PDGA CBARD!DFMLK!K ?%@FIGA CBA @MFMQC!J I!ILK/A ?FAH?%K!CFCLJ IMQEBA ?!A JFKFE!K!C
JIGA CBA CFI!IMQC @!KBA C/A IFDLC!K!J ?PFEBA CBARDLELJ@B? ?%@!PBA CBA @!@FPMFM ILP!C/A ?FAH?%K!EFE!P IM!MA ?!ARDLCFP!P!@
JPBA CBA CFI!DB?M K!CBA C/A IFDFMLI!@ ?PMA CBARDFM?%E!P ?%@LJ/A CBA @!KFCLJK ILPB?FA ?FA I!C!PIG? IMQ@BA ?!ARDLCFK!@FD
JFJ/A CBA CFIFMFMQK KB?!A C/A I!E!P!ED ?PF@BA CBARDFMQ@!JD ?%@FDGA CBA @!KMLIFI ILPFIBA ?FA I!C!KF@!C IMQKBA ?!ARDG?%E!PB?
JDGA CBA C!P!CD!D KFIGA C/A IMQC!C!J ?PFKBA CBARDL@FDFIFM ?%@!EBA CBA K!CFP!K!J ILP!P/A ?FA IB?EFP!@ I!@!CBA ?!ARD!IFIFMQ@
JEBA CBA C!P!P!J!J K!PBA C/A IMQELJE ?OJCBA CBARDLKFI!C!K ?%@MA CBA KB?%C!ED ILPLJA ?FA IFI!I!KFD I!@B?!A ?!ARD!I!KFIQJ
JGMA CBA C!P!E!JF@ KLJ/A C/A I!@FILKFC ?OJ?!A CBARDLK!@FKB? ?%@!@BA CBA KB?QMQPM ILPFDBA ?FA IFILKDLP I!@FIGA ?!ARDLPDFMQC
J@BA CBA C!P!KFEFD KFDGA C/A I!@!K!PFE ?OJIGA CBA E!CFDMLI ?%@!KBA CBA KFILJFCF@ ILP!E/A ?FA I!P!E/?C I!@!PBA ?!ARDQJIG?E
JKBA CBA CLJI!K!E K!EBA C/A I!KFDL@D ?OJPBA CBA EB?%IFDQJ ?%K!CBA CBA K!PFCMLK ILPMGA ?FA ILJI!EM I!@LJ/A ?!ARDQJ@!EFI
D!CBA CBA CLJFE!JFC KMA C/A PFCFILPFE ?OJFJ/A CBA EB?KFP!E ?%KB?!A CBA K!PMJK ILP!@/A ?FA ILJFKIQJ I!@FDGA ?!ARD!DFDLC!@
DB?!A CBA CLJFKFKM K!@BA C/A PFC!@!@FK ?OJDGA CBA EFILE/?@ ?%KFIGA CBA KLJFJI!C ILP!K/A ?FA IFD!D!@!C I!@!EBA ?!ARDLE/?%DLP
DFIGA CBA CFDLPFE!E K!KBA C/A P/?%DQJFJ ?OJEBA CBA E!PFI!K!K ?%K!PBA CBA KFD!C!@FK IQJFC/A ?FA I!EFI!P!E I!@MA ?!ARDLEMQK!@
D!PBA CBA CFDFMQJF@ ?%C!C/A C/A PI!ILCFC ?OJGMA CBA E!P!KF@B? ?%KLJ/A CBA KFDMLD!K IQJ/?FA ?FA I!E!@FKFI I!@!@BA ?!ARDFMQJ!JFP
DLJ/A CBA C!EB?J/? ?%CB?FA C/A PIL@FD!K ?OJ@BA CBA ELJFEFEFI ?%KFDGA CBA K!E!JI!@ IQJIBA ?FA IMLDLJF@ I!@!KBA ?!ARDL@FC!@!@
DFDGA CBA C!EFDLJFE ?%CFIBA C/A PFPFDG?%@ ?OJKBA CBA EFDLP!JFP ?%K!EBA CBA KMLC!KM IQJFP/A ?FA I!@FI!C!P I!K!CBA ?!ARDL@MQPFI
D!EBA CBA C!E!KFE!P ?%C!P/A C/A P!J/?@FC ?%D!CBA CBA E!E!CI!D ?%KMA CBA KMFMQEFE IQJ!JA ?FA I!@!@DL@ I!KB?!A ?!ARDLKFPM!M
DMA CBA CMQPFK!C ?%CLJA C/A P!JF@LJP ?%DB?!A CBA E!EMLC!E ?%K!@BA CBA K!@!JFP!J IQJDBA ?FA I!KFDB?P I!KFIGA ?!A E!CFCFIG?
D!@BA CBA CMQ@IL@ ?%CFDBA C/A PD!DLCM ?%DFIGA CBA EMQPF@!E ?%K!KBA CBA K!K/?CI IQJFE/A ?FA PFCB?%EM I!K!PBA ?!A E!CFE!EFD
D!KBA CBA C!@FIM!M ?%C!E/A C/A PFEB?MLP ?%D!PBA CBA E!@!CFEM I!C!CBA CBA K!KM!MLC IQJMGA ?FA PFC!@I!I I!KLJ/A ?!A EB?%P!C!@
EFCBA CBA C!@MLPFD ?%CMGA C/A PFE!@LJC ?%DLJ/A CBA E!@MQJM I!CB?!A ?!A C!C!JFPF@ IQJF@/A ?FA P/?OJGMQE I!KFDGA ?!A EB?%KFD!I
E/?!A CBA C!KFI!C!P ?%C!@/A C/A PMLDLCF@ ?%DFDGA CBA E!KLJIL@ I!CFIGA ?!A CB?F?CD IQJFK/A ?FA PIG?%P!C I!K!EBA ?!A EFIFDLKFD
EIGA CBA C!K!EF@B? ?%C!K/A C/A PF@B?MFM ?%D!EBA CBANMQCB?%C!@ I!C!PBA ?!A CB?QM!M!I I!DLC/A ?FA PIFML@!P I!KMA ?!A E!PILP!@
EFPBA CBAS?CB?%EM ?F?C/A C/A PF@!@LJGM ?%DMA CBANMQCML@!@ I!CLJ/A ?!A CFILJFPF@ I!DG?FA ?FA PFPLJP!E I!K!@BA ?!A E!PF@!@B?
E!J/A CBAS?C!EFE!P ?F?!?FA C/A PFKFDG?%@ ?%D!@BA CBANM?OJEM I!CFDGA ?!A C!P/?C!J I!D!IBA ?FA P!JFCF@!K I!K!KBA ?!A ELJD!IQJ
EDGA CBAS?!?!?%E!E ?F?%IBA C/A JCB?KFC ?%D!KBA CBANMLIG?JM I!C!EBA ?!A C!PM!MLC I!DLP/A ?FA P!JMQJI PFC!CBA ?!A EFDB?EM
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K/A CBA C!C!CI!I DMA CBA CML@!C!J ?CFDBA C/A PF@B?JFE ?%D!PBA CBANMLIB?CFD I!CB?FA ?FA CD!D!I!C IQJKBA ?!A PML@LJFE
?C/A CBA C!C!C/?@ D!@BA CBA C!@IFM!I ?C!E/A C/A PF@!@DFM ?%DLJ/A CBANMLI!@!C!C I!CFIBA ?FA CFEB?MLK I!D!CBA ?!A P!@D!ILP
?!?FA CBA C!C!C/?%D D!KBA CBA C!@MJK ?CMGA C/A PFKFD!E!@ ?%DFDGA CBANMQP!JFKLJ I!C!P/A ?FA CFE!@!PM I!DB?!A ?!A P!KILC!C
?%IBA CBA C!C!C/?P EFCBA CBA C!KILPFE ?C!@/A C/A JCFIM!M ?%D!EBA CBANMJ?@!@ I!CLJA ?FA CMJFKD I!DFIGA ?!A P!KF@MQE
?P/A CBA C!C!C/?P E/?!A CBA C!KMQPFP ?C!K/A C/A JC!KF@!E ?%DMA CBANMJ@!@B? I!CFDBA ?FA CF@B?%D!P I!D!PBA ?!A JFCD!D!I
?OJA CBA C!C!C/?%D EIGA CBAS?CIQJC ?!?C/A C/A J?EFKLJ ?%D!@BA CBANMLDFDFMQP I!C!E/A ?FA CF@!@B?F? I!DLJ/A ?!A J/?I!IFM
?%DBA CBA C!C!C/?@ EFPBA CBAS?CMLD!@ ?!?!?FA C/A JIQJC!C ?%D!KBA CBANMQEILEFD I!CMGA ?FA CFKLJMLC I!DFDGA ?!A J/?%K!CB?
?E/A CBA C!C!CI!I E!J/A CBAS?!?IL@M ?!?%IBA C/A JPB?%CFD ?EFCBA CBANMQEFKFDFM I!C!@/A ?FAH?%CB?PFC I!D!EBA ?!A JIFDFMLD
?MGA CBA C!C!CFP!C EDGA CBAS?!?%@FI!E ?!?P/A C/A JP!@FC!@ ?E/?!A CBANM!MLELJFK I!C!K/A ?FAH?%CMQK/? I!DMA ?!A JFPIQJF@
?@/A CBA C!C!C!JFC EFEBA CBAS?%I!PMFM ?!?OJA C/A JFJDB?!? ?EIGA CBANMQ@FPLJI IB?C/A ?FAH?F?OJDLJ I!D!@BA ?!A JFPFKFIG?
?K/A CBA C!C!CDLP EMA CBAS?%I!K!PFK ?!?%DBA C/A JD!IB?OJ ?EFPBA CBANMQKFC!PFD IB?!?FA ?FAH?IG?!?%@ I!D!KBA ?!A J!JDLK!P
ILC/A CBA C!C!CMQC EF@BA CBAS?PDG?%P ?!?E/A C/A JDLK/?M ?E!J/A CBANMQKMLIL@ IB?%IBA ?FAH?IFMQ@FP ILEFCBA ?!A JDFILEFD
IG?FA CBA C!C!CFKB? EFKBA CBAS?OJC!KFE ?!?MGA C/A JE!EIG? ?EDGA CBA @!C!JILP IB?P/A ?FAH?%PLJD!C ILE/?!A ?!A JD!K!P!E
I!IBA CBA C!CB?F?M MLCBA CBAS?OJE!@FK ?!?@/A C/A JGMQPILE ?EFEBA CBA @B?F?!?@ IB?OJA ?FAH?J/?!?QM ILEIGA ?!A JFEFE!CM
ILP/A CBA C!CB?JF@ MG?!A CBAS?%DFILK/? ?!?K/A C/A J@!CFPFI ?EMA CBA @B?%@B?OJ IB?%DBA ?FAH?JMQ@FE ILEFPBA ?!A JM!IFM!M
IQJA CBA C!CB?%@LJ M!IGA CBAS?%D!K!CFC ?%ILC/A C/A J@MQJFC ?EF@BA CBA @FIFDG?%I IB?E/A ?FAH?DQJD!E ILE!J/A ?!A JMLKLJF@
I!DBA CBA C!CFIFILE MLPBA CBAS?EDG?D ?%IG?FA C/A JKLJFJFK ?EFKBA CBA @!PIG?!? IB?MGA ?FAH?%EB?%IM ILEDGA ?!A JF@FEB?M
ILE/A CBA C!CFIMJ MQJ/A CBAS?MG?PFE ?%I!IBA C/A D!CB?DLK ?MLCBA CBA @!PFKB?%I IB?@/A ?FAH?%EMQKFK ILEFEBA ?!A JFKIL@M
IFMGA CBA C!C!PFP!C M!DGA CBAS?MFMQEI ?%ILP/A C/A D!C!@MQC ?MG?!A CBA @LJEB?%D IB?K/A ?FAH?QMJM!I ILEMA ?!A JFKFKFDLE
IL@/A CBA C!C!PFKLJ MLEBA CBAS?@FP!KFP ?%IQJA C/A DB?%D!@FI ?M!IGA CBA @FD!PB?K IFILC/A ?FAH?%@B?OJD ILEF@BA ?!ARDLCFEFI!D
ILK/A CBA C!CLJEM MFMA CBAS?KFCFI!K ?%I!DBA C/A DFI!I!KLJ ?MLPBA CBA @!EFCFILE IFIG?FA ?FAH?%@!@FI!C ILEFKBA ?!ARDG?ILK!P
P!C/A CBA C!CFDLJFK ML@BA CBAS?KFE!EFK ?%ILE/A C/A D!P!CFCM ?MQJ/A CBA @!EMQP!E IFI!IBA ?FAH?%KLJFKD IFMLCBA ?!ARDG?%K!EB?
PB?FA CBA C!C!E!J/? MLKBA CBARILCFPB?%P ?%IFMGA C/A D!PM!ILC ?M!DGA CBA @MQJ!JM IFILP/A ?FA I!CB?MG? IFMG?!A ?!ARD!I!EFILK
PFIBA CBA C!CMQJFP @FCBA CBARILCFK!EI ?%IL@/A C/A DLJ!JP!P ?MLEBA CBA @!@/?EFI IFIQJA ?FA I!C!@LJ@ IFM!IGA ?!ARDLPILKM
P!P/A CBA C!C!@DFM @/?!A CBARIG?%EB?J ?%ILK/A C/A DFDG?JM ?MFMA CBA @!@F@MQK IFI!DBA ?FA IB?%D!IFD IFMLPBA ?!ARDLPFK!EFD
PLJA CBA C!C!KF@!P @IGA CBARI!IFIFMG? ?P!C/A C/A DFDL@FE!C ?ML@BA CBA @!KDLK!@ IFILE/A ?FA IFI!ILCFP IFMQJ/A ?!ARDQJE!PFI
PFDBA CBA CB?!?ILC @FPBA CBARI!I!K!P/? ?PB?FA C/A D!EFDMJ ?MLKBA CBA K!CFPB?@ IFIFMGA ?FA IFIL@!@I IFM!DGA ?!ARD!DFILK!K
P!E/A CBA CB?%IMQC @!J/A CBARILPDLK!J ?PFIBA C/A DMLI!@M ?@FCBA CBA KB?%C!P!@ IFIL@/A ?FA I!PFDLE/? IFMLEBA ?!ARD!D!K!E!E
PMGA CBA CB?OJPLJ @DGA CBARIQJILE/? ?P!P/A C/A DMQKFK!K ?@/?!A CBA KB?QMLDLK IFILK/A ?FA ILJIQJC IFMFMA ?!ARDLEFE!P!P
P!@/A CBA CB?E/?!? @FEBA CBARIQJK!P/? ?PLJA C/A D!@MG?%I ?@IGA CBA KFILJMQK I!P!C/A ?FA ILJFKFI!C IFML@BA ?!ARDFMLP!C!C
P!K/A CBA CB?@FCB? @MA CBARI!D!E!C!J ?PFDBA C/A D!KLJILP ?@FPBA CBA K!P/?KM I!PB?FA ?FA IFDLE!CFC IFMLKBA ?!ARDFMLK!EM
JFC/A CBA CFILCFC!E @F@BA CBARILEIL@FC ?P!E/A C/A EFCB?%PFD ?@!J/A CBA K!PFKB?OJ I!PFIBA ?FA I!EFIL@/? IL@FCBA ?!ARDL@FE!P!P
J/?FA CBA CFI!IFIQJ @FKBA CBARILEFKFD!@ ?PMGA C/A EFC!@!JD ?@DGA CBA KLJEFIL@ I!P!P/A ?FA I!E!K!E/? IL@/?!A ?!ARDLKFP!C!C
JIBA CBA CFIQJDLE KFCBA CBARIFMLELJC ?P!@/A C/A E/?%DFD!D ?@FEBA CBA KFD!P!P!K I!PLJA ?FA IMQELJI IL@IGA ?!ARDLKFK!EM
JFP/A CBA CFIFMLC!P K/?!A CBARIL@FPFIFD ?P!K/A C/A EI!I!ELJ ?@MA CBA K!EFCLJFE I!PFDBA ?FA I!@!PFI!P IL@FPBA ?!A E!CFE!P!P
J!JA CBA CFILKFELJ KIGA CBARILKFCB?I ?OJFC/A C/A EILKMQP ?@F@BA CBA K!EMJF@ I!P!E/A ?FA I!K!C!CD IL@!J/A ?!A EB?%P!C!C
JDBA CBA C!PFILJFC KFPBA CBARILKMQCI ?OJ/?FA C/A EFP!EF@B? ?@FKBA CBA KMQJ!JFE I!PMGA ?FA I!K!E!@FE IL@DGA ?!A EB?%K!EM
JFE/A CBA C!PFD!PB? K!J/A CBA P!CFP!K!J ?OJIBA C/A E!JFPF@!@ ?KFCBA CBA K!@/?P!@ I!P!@/A ?FA PFC!P!EM IL@FEBA ?!A EFI!E!PLJ
JMGA CBA C!P!@FP!@ KDGA CBA PB?%C!@FK ?OJFP/A C/A EDLCFKLJ ?K/?!A CBA K!@F@FILE I!P!K/A ?FA P/?CLJ@ IL@MA ?!A E!PFP!C!C
JF@/A CBA CLJ/?%E!P KFEBA CBA PB?QMQ@M ?OJ!JA C/A EDL@FC!C ?KIGA CBA K!KDLC!K ILJFC/A ?FA P/?MLI!K IL@F@BA ?!A E!PFK!EM
JFK/A CBA CLJD!CFD KMA CBA PFILJF@FE ?OJDBA C/A EFEFD!CLJ ?KFPBA ?!A C!C/?@!@ ILJ/?FA ?FA PIQJ/?%C IL@FKBA ?!A ELJE!PLJ
DLC/A CBA CLJF@FELJ KF@BA CBA P!P/?@F@ ?OJFE/A C/A EMLI!C!@ ?K!J/A ?!A C!CF@!ELJ ILJIBA ?FA PFP!C!K/? ILKFCBA ?!A EFD!P!CFI
DG?FA CBA CFD!ILJ/? KFKBA CBA P!PF@!KI ?OJMGA C/A EMQK/?C ?KDGA ?!A CB?DLPM ILJFP/A ?FA PFPM!MG? ILK/?!A ?!A EFD!K!E!K
D!IBA CBA CFDLEFPLJ ?%C!CBA CBA PLJDLKF@ ?OJF@/A C/A EF@!E/?%I ?KFEBA ?!A CFIFILC!E ILJ!JA ?FA P!J!JDB? ILKIGA ?!A E!EFE!PM
DLP/A CBA C!E!C!JI ?%CB?!A CBA PFD!P!CFE ?OJFK/A C/A EFK!P/?P ?KMA ?!A CFI!@MQP ILJDBA ?FA PDG?P/? ILKFPBA ?!A EMLP!CLJ
DQJA CBA C!ELJELJ ?%CFIGA CBA P!EFCB?D ?%DLC/A C/ARMLC!C/?P ?KF@BA ?!A C!PDLPM ILJFE/A ?FA PDL@B?F? ILK!J/A ?!A EMLKMLI
D!DBA CBA C!E!@FK!K ?%C!PBA CBA P!EMLIFD ?%DG?FA C/ARMLCMG?!? ?KFKBA ?!A CLJILC!C ILJMGA ?FA PFELJFKFC ILKDGA ?!A E!@FELJ/?
DLE/A CBA CMQP!JFE ?%CLJ/A CBA PMQJFPD ?%D!IBA C/ARMG?OJC!K ILCFCBA ?!A CLJ@!EB? ILJF@/A ?FA PM?EF@ ILKFEBA ?!A E!KFP!C!K
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IB?!A CBA C!CB?%C!C EMA C/AH?%PLJIFD ?!?%PBA CBA JFPFDFDG? ?DLKBA CBANMQEFC!PD ILCFDBA ?FA CMQ@IQJ IFDG?!A ?!A P!K/?MLD
IFIGA CBA C!CB?IFM E!@BA C/AH?JFCB?J ?!?J/A CBA J!JIFDLC ?%E!CBA CBANMQEMQPM ILC!E/A ?FA CF@FD!C!@ IFD!IGA ?!A P!KF@FDLC
I!PBA CBA C!CB?%E!C E!KBA C/AH?JFE!CFE ?!?DGA CBA J!JFKDLC ?%EB?!A CBANM!MQJFPF@ ILCMGA ?FA CFKB?%K!P IFDLPBA ?!A JFCD!IQJ
ILJ/A CBA C!CFI!CB? MQCBA C/AH?D!ILCFC ?!?%EBA CBA JDLED!I ?%EFIGA CBANMQ@/?PFK ILC!@/A ?FA CFK!@M!M IFDQJ/A ?!A J/?F?K!@
IFDGA CBA C!CFILJFK M?!A C/AH?DFMQKD ?!?QMA CBA JFE!PDQJ ?%E!PBA CBANMQ@F@!PFK ILC!K/A ?FAH?%CFD!EFI IFD!DGA ?!A J/?%@M?
I!EBA CBA C!C!PFC!E MLIGA C/AH?%E!P!KI ?!?%@BA CBA JMQCDL@ ?%ELJ/A CBANMQKDLPFK IG?C/A ?FAH?F?%ILJFE IFDLEBA ?!A JIFDQJD
IMA CBA C!C!PMLI MQPBA C/AH?%E!K!K/? ?!?%KBA CBA JM!MLEFI ?%EFDGA CBA @!CILPF@ IG?!?FA ?FAH?F?KFP!C IFDFMA ?!A JFPIG?@
I!@BA CBA C!CLJFJM MJ/A C/AH?QMLDLKFP ?%I!CBA CBA JF@LJEM ?%E!EBA CBA @!CFK!PM IG?%IBA ?FAH?ILE/?OJ IFDL@BA ?!A JFPF@!K!C
I!KBA CBA C!CFD!PFI MLDGA C/AH?%@B?KF@ ?%IB?!A CBA JFKB?QMQP ?%EMA CBA @B?%E!PD IG?P/A ?FAH?%PFI!K!@ IFDLKBA ?!A J!JDLE!P
PFCBA CBA C!C!EIL@ MQEBA C/AH?%@!@!CM ?%IFIGA CBA JFK!@MQK ?%E!@BA CBA @FI!P!PI IG?OJA ?FAH?%P!KF@FI I!E!CBA ?!A JDFILP!E
P/?!A CBA C!CMLPLJ M!MA C/AH?%KLJIFI ?%I!PBA CBARDLCFD!@FD ?%E!KBA CBA @!PFCFI!K IG?%DBA ?FAH?JFEFE!E I!EB?!A ?!A JD!K!C!K
PIGA CBA C!C!@DG? MQ@BA C/A I!C!CLJ? ?%ILJ/A CBARDG?%I!K!P ?QMQCBA CBA @!PMLI!E IG?E/A ?FAH?DLPDLC I!EFIGA ?!A JFEDL@B?
PFPBA CBA C!C!KMQK MQKBA C/A I!C!E!EM ?%IFDGA CBARD!ILCFC!C ?QM?!A CBA @LJFJIFI IG?MGA ?FAH?%E!CFPLJ I!E!PBA ?!A JM!I!DQJ
P!J/A CBA CB?!?F?K @!CBA C/A IB?P!CFC ?%I!EBA CBARD!IFMLC!@ ?QMLIGA CBA @FDB?!?QM IG?@/A ?FAH?%EMG?M I!ELJ/A ?!A JMLKFIFM
PDGA CBA CB?%IMQC @B?!A C/A IB?KLJC ?%IMA CBARDLPLJ?E ?QMQPBA CBA @FD!@B?I IG?K/A ?FAH?QMJCB? I!EFDGA ?!A JF@FE!C!C
PFEBA CBA CB?OJP!P @FIGA C/A IFI!DL@M ?%I!@BA CBARDQJ/?IQJ ?QMJ/A CBA @!EDLCFE I!ILC/A ?FAH?%@!CF@LJ I!E!EBA ?!A JFKIFMJ
PMA CBA CB?EFCM @!PBA C/A I!PFILPFK ?%I!KBA CBARDQJF@FPFI ?QMLDGA CBA @M!ILCFC I!IG?FA ?FAH?%@MLE!@ I!EMA ?!A JFKFKLJM
PF@BA CBA CB?MLKB? @LJ/A C/A I!P!@!KM ?PFCBA CBARD!D!DLJFC ?QMQEBA CBA @ML@!KFP I!I!IBA ?FAH?%KLJDG? I!E!@BA ?!ARDLCFEFIG?
PFKBA CBA CB?KF@!E @FDGA C/A ILJD!D!K ?P/?!A CBARDLEFILJFK ?QM!MA CBA @!@DL@D I!ILP/A ?FA I!CB?%PLJ I!E!KBA ?!ARDG?ILK!E
JCBA CBA CFIG?%K!C @!EBA C/A IFD!I!ILJ ?PIGA CBARDLE!KDL@ ?QMQ@BA CBA @!KIFMFM I!IQJA ?FA I!C!@/?M IMQCBA ?!ARDG?%KM?
J?!A CBA CFIQJCLJ @MA C/A IFDL@!K/? ?PFPBA CBARDFMQEFE!E ?QMQKBA CBA @!KFK!EFK I!I!DBA ?FA IB?%D!C!C IM?!A ?!ARD!I!ELJFE
JIGA CBA CFILEIL@ @!@BA C/A I!EFDLEFC ?P!J/A CBARDL@!PMLD ?%@!CBA CBA K!CFEFD!K I!ILE/A ?FA IFIG?%@!P IMLIGA ?!ARDLPFPFI!I
JPBA CBA CFIL@FELJ @!KBA C/A IMLILPFC ?PDGA CBARDLK!CF@LJ ?%@B?!A CBA KB?%PFD!C I!IFMGA ?FA IFIL@FE!E IMQPBA ?!ARDLPFK!K!@
JFJ/A CBA C!PB?F?%D K!CBA C/A IMQK!CFC ?PFEBA CBARDLKMLKFI ?%@FIGA CBA KFI!CLJC I!IL@/A ?FA I!PFDLJF@ IMJ/A ?!ARDQJEMQE
JDGA CBA C!P!PF@!C KB?!A C/A I!@FDLEFK ?PMA CBA E!CFD!CB? ?%@!PBA CBA KFIMLI!K I!ILK/A ?FA ILJI!PB? IMLDGA ?!ARD!D!PFDLP
JEBA CBA C!P!EFEFI KFIGA C/A I!KFILPM ?PF@BA CBA EB?%IB?C ?%@LJ/A CBA K!P!J/?%@ ILP!C/A ?FA ILJFK/?P IMQEBA ?!ARDLEFC!PFI
JGMA CBA C!P!KFEFI K!PBA C/A I!K!K!CD ?PFKBA CBA EB?K/?@ ?%@FDGA CBA KLJ?CM ILPB?FA ?FA IFD!D!KFD IM!MA ?!ARDLEM?C
J@BA CBA CLJI!@B? KLJ/A C/A PFCFDFMLP ?OJCBA CBA EFILEIFM ?%@!EBA CBA KLJGMQKD ILPFIBA ?FA I!EFIM!M IMQ@BA ?!ARDFMLP!K!C
JKBA CBA CLJFEILC KFDGA C/A P/?%IQJI ?OJ?!A CBA E!P!PFPFD ?%@MA CBA KFDLJF@I ILP!P/A ?FA I!E!KDLK IMQKBA ?!ARDL@FC!E!K
D!CBA CBA CLJFKF@!C K!EBA C/A P/?KB?F? ?OJIGA CBA ELJFC!JFP ?%@!@BA CBA K!E/?MLC ILPLJA ?FA IMQE!J/? I!@!CBA ?!ARDL@MJFK
DB?!A CBA CFDLPFEFI KMA C/A PI!DL@/? ?OJPBA CBA ELJM!DG? ?%@!KBA CBA K!EF@FDM ILPFDBA ?FA I!@!PI!I I!@B?!A ?!ARDLK!JFP!C
DFIGA CBA CFDFMLELJ K!@BA C/A PFPFI!DFI ?OJFJ/A CBA EFDQJDLK ?%K!CBA CBA KM!DQJFJ ILP!E/A ?FA I!K!CFC!P I!@FIGA ?!A E!C/?!?C
D!PBA CBA C!EB?%@LJ K!KBA C/A PFP!KFIFD ?OJDGA CBA E!EB?%EM ?%KB?!A CBA K!@ILPFC ILPMGA ?FA I!K!EF@LJ I!@!PBA ?!A E!CMQKB?
DLJ/A CBA C!E!EILC ?%C!C/A C/A P!JFE!CFC ?OJEBA CBA E!E!@MJ ?%KFIGA CBA K!@FKB?QM ILP!@/A ?FA PFC!PFELJ I!@LJ/A ?!A EB?JMLI
DFDGA CBA CMQCMQC ?%CB?FA C/A PD!IFMFM ?OJGMA CBA EMLD!@B? ?%K!PBA CBA K!KFE!CFP ILP!K/A ?FA P/?C!J!J I!@FDGA ?!A EFIB?%DLP
D!EBA CBA CMLD!PFI ?%CFIBA C/A PDLKFD!E ?OJ@BA CBA E!@FI!@!@ ?%KLJ/A ?!A C!CIL@F@ IQJFC/A ?FA P/?M!IQJ I!@!EBA ?!A EFI!@!PLJ
DMA CBA C!@!CFCM ?%C!P/A C/A PFE!E!PF@ ?OJKBA CBA E!@!KFKLJ ?%KFDGA ?!A C!CFKMQJ IQJ/?FA ?FA PIQJC!P I!@MA ?!A E!PDG?%D
D!@BA CBA C!@LJKFD ?%CLJA C/A PMQPFIB? ?%D!CBA CBA E!KMLC!C ?%K!EBA ?!A CB?%E!EFC IQJIBA ?FA PFP!CF@FI I!@!@BA ?!A ELJ?K!E
D!KBA CBA C!@!KFK!E ?%CFDBA C/A PF@!C!CM ?%DB?!A CBANMQCLJC!E ?%KMA ?!A CFI!PLJD IQJFP/A ?FA PFPMLEB? I!@!KBA ?!A ELJ@MQ@
EFCBA CBA C!KFDB?C ?%C!E/A C/A PF@!E!K!J ?%DFIGA CBANM?!?F?!? ?%K!@BA ?!A C!PFC!PFC IQJ!JA ?FA P!J!JP!K I!K!CBA ?!A EFDFD!DL@
E/?!A CBAS?C!CFP!@ ?%CMGA C/A PFK!P!@FP ?%D!PBA CBANM?@/?E ?%K!KBA ?!A C!PM?D IQJDBA ?FA PDG?F?M I!KB?!A ?!A E!EILP!K
EIGA CBAS?CFDMQK ?%C!@/A C/A JC!CMQJ ?%DLJ/A CBANMLI!DFILC I!C!CBA ?!A CLJFJFCFC IQJFE/A ?FA PDFMLKFD I!KFIGA ?!A E!EFKFILC
EFPBA CBAS?!?!?%P!C ?%C!K/A C/A JCMQEFE ?%DFDGA CBANMQPFIFIQJ I!CB?!A ?!A CFD!C!@D IQJMGA ?FA PFELJGMLI I!K!PBA ?!A EMLE!C!C
E!J/A CBAS?!?EFKFI ?F?C/A C/A J?OJFEFC ?%D!EBA CBANMQP!KIFM I!CFIGA ?!A CFDM!MLC IQJF@/A ?FA PM?JF@ I!KLJ/A ?!A E!@IL@!C
EDGA CBAS?%I!I!E!P ?F?!?FA C/A JIG?%D!E ?%DMA CBANMJFEFP!C I!C!PBA ?!A C!E!JDFD IQJFK/A ?FA PMQ@IQJ I!KFDGA ?!A E!@FKFDLK
EFEBA CBAS?%IL@!J/? ?F?%IBA C/A JIL@FDFI ?%D!@BA CBANMLDLPFP!P I!CLJ/A ?!A CMG?PFK I!DLC/A ?FA PF@FD!C!C I!K!EBA ?!A E!KFE!P!K
EMA CBAS?PLJI!D ?F?P/A C/A JPFD!DB? ?%D!KBA CBANMQE!CFPFD I!CFDGA ?!A CML@FILJ I!DG?FA ?FA PFKB?QMLD I!KMA ?!ANMQCFPB?M
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DGA C/ARMFMLD C!E DQJA CBA C!EML@!C ?%C!PBA CBA PMG?KM ?%DFIGA C/ARM!IG?%KM I!CB?!A ?!A C!E/?KFC I!DLC/A ?FA PFK!CMQK
EBA C/AH?%K!P CFD D!DBA CBA CMLIB?M ?%CLJ/A CBA PMLK!CF@ ?%D!PBA C/ARM!ILKFCLJ I!CFIGA ?!A C!EF@MG? I!DG?FA ?FA PFKMQJ/?
MA C/A J?M CFD DLE/A CBA CMQEFE!@ ?%CFDGA CBA P!@FEFI!C ?%DLJ/A C/ARMLP!E/?C I!C!PBA ?!A CM!D!DFI I!D!IBA ?FA JCLJC!P
@BA C/A @/?P CFD DFMGA CBA C!@B?%PB? ?%C!EBA CBA P!KFP!PFP ?%DFDGA C/ARMQJFP/?%D I!CLJ/A ?!A C!@ILPI I!DLP/A ?FA J?CFEFD
KBA C/AH?JFE CLJ DL@/A CBA C!@!EFC!E ?%CMA CBA JFCFCLJE ?%D!EBA C/ARM!DLCILC I!CFDGA ?!A C!@FKB?I I!DQJA ?FA J?M!ILE
?C/A C/A ILJF@ CLJ DLK/A CBA C!K!CFKFI ?%C!@BA CBA JFCMQEFC ?%DMA C/ARM!DFM!I!D I!C!EBA ?!A C!KDLK/? I!D!DBA ?FA JILPF@M
?!?FA C/A JC!C CLJ E!C/A CBA C!KFD!K!C ?%C!KBA CBA J/?JM!D ?%D!@BA C/ARMLELJIL@ I!CMA ?!AS?CIFMLC I!DLE/A ?FA JP!C!JF@
?%IBA C/A E/?M CLJ EB?FA CBAS?C!CFK!K ?F?CBA CBA JIB?KFC ?%D!KBA C/ARMFM?%PFI I!C!@BA ?!AS?CFKLJ@ I!DFMGA ?FA JPMLC!@
?P/A C/A KIG? CLJ EFIBA CBAS?C!E/?@ ?F?!?!A CBA JI!K!CFE ?EFCBA C/ARMFMQ@FPLJ I!C!KBA ?!AS?!?%EFI!E I!DL@/A ?FA JFJFPFE!@
?OJA C/AH?%P!P C!P E!P/A CBAS?!?!?JM ?F?%IGA CBA JFPFEFIFI ?E/?!A C/ARML@FD!PM IB?CBA ?!AS?%I!P!CFP I!DLK/A ?FA JDLCIL@
?%DBA C/AH?%@!@ C!P ELJA CBAS?!?EF@!E ?F?PBA CBA J!JP!PFK ?EIGA C/ARMLKFI!P!@ IB?!?!A ?!AS?%I!K!@/? ILE!C/A ?FA JDLEF@M
?E/A C/A I!E!C C!P EFDBA CBAS?%I!I!PFD ?F?OJ/A CBA JD!CFD!E ?EFPBA C/ARMLK!K!JFC IB?%IGA ?!AS?PFEFDM ILEB?FA ?FA JE!P!JFE
?MGA C/A PD!I C!P E!E/A CBAS?%IFMLK!P ?F?%DGA CBA JDM!MLP ?E!J/A C/A @FC!E!JFC IB?PBA ?!AS?OJP!PFP ILEFIBA ?FA JGMQCFCFD
?@/A C/A JE!K C!P EMGA CBAS?P!PDLK ?F?EBA CBA JFE!JFKFC ?EDGA C/A @/?P!JFC IB?OJ/A ?!AS?%D!C!CFK ILE!P/A ?FA JGMQEFELJ
?K/A C/A E/?OJ C!P E!@/A CBAS?P!KFPLJ ?F?MA CBA JM!ILCF@ ?EFEBA C/A @ILC!JFC IB?%DGA ?!AS?%D!E!@!J ILELJA ?FA J@!PI!I
ILC/A C/ARMLK!P C!P E!K/A CBAS?OJDB?E ?F?@BA CBA JMLKFIFD ?EMA C/A @IFMLP!K IB?EBA ?!AS?EFPFD!K ILEFDBA ?FA J@!KF@!C
IG?FA C/AH?%CB? CFI MQC/A CBAS?%DG?%CM ?F?KBA CBA JF@FELJP ?EF@BA C/A @FPLJPM IB?MA ?!AS?MLC!P!J ILE!E/A ?FA JK!EFP!@
I!IBA C/AH?IL@ CFI M?FA CBAS?%DFMLCFD ?ILCBA CBA JFKFP!E/? ?EFKBA C/A @!J/?%PFD IB?@BA ?!AS?MFMQCF@ ILEMGA ?FA D!CFI!KFD
ILP/A C/AH?DLK CFI MLIBA CBAS?E!P/?C ?IG?!A CBARDLCFCMLK ?MLCBA C/A @!JF@FPFI IB?KBA ?!AS?@FP!@I ILE!@/A ?FA D!C!KDLP
IQJA C/AH?%K!E CFI MQP/A CBAS?E!KIG? ?I!IGA CBARDLCMQKFE ?MG?!A C/A @D!DFILK IFILCBA ?!AS?KFCFDFD ILE!K/A ?FA DB?E/?C
I!DBA C/A ILJFC CFI MJA CBAS?MLD!P!K ?ILPBA CBARDG?DG?J ?M!IGA C/A @FEFIFI!D IFIG?!A ?!AS?KMLI!@ IFMQC/A ?FA DFI!I!E!E
ILE/A C/A I!KB? CFI MLDBA CBAS?@B?%E!P ?IQJ/A CBARD!IFILPI ?MLPBA C/A @FE!KIG? IFI!IGA ?!ARILC!JFCFC IFM?FA ?FA DFILKILP
IFMGA C/A PDLC CFI MQE/A CBAS?@MLK!P ?I!DGA CBARD!I!KLJK ?MQJ/A C/A @MQE/?E IFILPBA ?!ARIG?%CM!I IFMLIBA ?FA D!PFDMQK
IL@/A C/A J?@ CFI M!MGA CBAS?KLJILK ?ILEBA CBARDLPFE!EM ?M!DGA C/A @F@!P/?!? IFIQJ/A ?!ARIG?QMJFJ IFMQP/A ?FA DLJI!PFD
ILK/A C/A JKFD CFI MQ@/A CBARILC!CFE!K ?IFMA CBARDQJP!@!J ?MLEBA C/A @FK!CFCFD IFI!DGA ?!ARI!ILJ/?D IFMJA ?FA DLJF@FK!C
P!C/A C/A D!@FI CFI MQK/A CBARILCMG?%D ?IL@BA CBARD!DB?C/? ?MFMA C/A @FK!EFK!@ IFILEBA ?!ARILPFC!@FE IFMLDBA ?FA DFD!DLJFE
PB?FA C/A EF@!C CFI @!C/A CBARIG?PFE!E ?ILKBA CBARD!D!@B?QM ?ML@BA C/A KFC!PFKB? IFIFMA ?!ARILPMLDM IFMQE/A ?FA D!EFI!CB?
PFIBA C/ARMLK!C CFI @B?FA CBARI!ILCIG? ?%P!CBA CBARDLEDLP!J ?MLKBA C/A K/?CF@LJ IFIL@BA ?!ARIQJFJIM IFM!MGA ?FA D!E!@DLE
P!P/A C/A K/?!? CFI @FIBA CBARI!ILEF@B? ?%PB?!A CBARDFM!I!D!C ?@FCBA C/A K/?MFMQE IFILKBA ?!ARI!D!C!KFE IFMQ@/A ?FA DMLDB?C
PLJA C/AH?%CFD CB? @!P/A CBARILP!P!J!J ?%PFIGA CBARDFMLK!EFE ?@/?!A C/A KIQJEM I!P!CBA ?!ARI!DMQEFE IFMQK/A ?FA D!@B?%EFD
PFDBA C/AH?F?K CB? @LJA CBARIQJFC/?%I ?%P!PBA CBARDL@FE!@/? ?@IGA C/A KFPB?DL@ I!PB?!A ?!ARILE!JFPD IL@!C/A ?FA D!@!@/?K
P!E/A C/AH?%PFD CB? @FDBA CBARIQJFEF@!P ?%PLJ/A CBARDLKFP!KM ?@FPBA C/A KFP!@!JFK I!PFIGA ?!ARIFMG?CFP IL@B?FA ?FA D!KLJGMLI
PMGA C/AH?DLP CB? @!E/A CBARI!DLPDFM ?%PFDGA CBA E!C/?!?F? ?@!J/A C/A K!JD!P!K I!P!PBA ?!ARIFMFM!M!I IL@FIBA ?FA EFCB?ILE
P!@/A C/AH?QMLI CB? @MGA CBARILE!CFPFD ?%P!EBA CBA E!CF@FI!E ?@DGA C/A KD!IFIL@ I!PLJ/A ?!ARIL@!J!JC IL@!P/A ?FA EFCMFMQK
P!K/A C/AH?%KFI CB? @!@/A CBARILEMG?E ?%PMA CBA EB?DQJC ?@FEBA C/A KDLK/?M I!PFDGA ?!ARILK/?CM IL@LJA ?FA E/?OJP!P
JFC/A C/A IB?OJ CB? @!K/A CBARIFMJC!C ?%P!@BA CBA EFIFI!DLJ ?@MA C/A KFE!EFCFD I!P!EBA ?!ARILKM!MQJ IL@FDBA ?FA EILCF@FD
J/?FA C/A I!PM CB? K!C/A CBARIL@!CF@M ?%P!KBA CBA EFI!K!EM ?@F@BA C/A KMLI!K!P I!PMA ?!A P!C!J!J? IL@!E/A ?FA EIFMLP!@
JIBA C/A I!EFI CB? KB?FA CBARIL@MFMQE ?JFCBA CBA E!PFE!@FC ?@FKBA C/A KMQKF@!C I!P!@BA ?!A PB?F?CF@ IL@MGA ?FA EFP!PFK!C
JFP/A C/A I!@!K CB? KFIBA CBARILKLJEM ?J/?!A CBA ELJP!KI ?KFCBA C/A KF@!EFEM I!P!KBA ?!A PB?QM!MQJ IL@!@/A ?FA E!JFC!JFP
J!JA C/A P/?M CB? K!P/A CBA P!CB?%EB? ?JIGA CBA EFDB?C!J ?K/?!A C/A KFK!PDQJ ILJFCBA ?!A PFILJ!JC IL@!K/A ?FA E!JFEFKFD
JDBA C/A P!JFE CB? KLJA CBA P!C!@DFM ?JFPBA CBA EFD!@B?%E ?KIGA ?FA CFC!CFP!K ILJ/?!A ?!A P!P/?CD ILK!C/A ?FA EDLP!JFE
JFE/A C/A PM!M CB? KFDBA CBA PB?%DFD!D ?J!J/A CBA E!ED!IM ?KFPBA ?FA CFCM!I!D ILJIGA ?!A P!PM!MLC ILKB?FA ?FA EDLKFK!@
JMGA C/A J?C CB? K!E/A CBA PFI!IFD!D ?JDGA CBA EM!ILPM ?K!J/A ?FA C/?OJ?C ILJFPBA ?!A PLJFJFPD ILKFIBA ?FA EFE!E!JFK
JF@/A C/A JFJ!J CB? KMGA CBA PFILKDFM ?JFEBA CBA EMLKLJGM ?KDGA ?FA CILCFKLJ ILJ!J/A ?!A PFD!C!KFK ILK!P/A ?FA EMQPFC!C
JFK/A C/A JGMQK CB? K!@/A CBA P!P!EFE!C ?JMA CBA E!@FEFDM ?KFEBA ?FA CIFMFMQ@ ILJDGA ?!A PFDMQE!J ILKLJA ?FA EMQKDG?
DLC/A C/A DB?E CB? K!K/A CBA PLJFPFEFD ?JF@BA CBA E!KFP!EFE ?KMA ?FA CFPLJEB? ILJFEBA ?!A P!E!JIM ILKFDBA ?FA EF@!EFCFI
DG?FA C/A DFD!D CB? ?CFCBA CBA PFDLCM? ?JFKBA CBANMQCFCM!D ?KF@BA ?FA C!J/?J!J ILJMA ?!A PMLC!K/? ILK!E/A ?FA EFKFIFD!I
D!IBA C/A D!KLJ CB? ?C/?!A CBA PFDFMFMQK ?DLCBA CBANMQCMQ@FP ?KFKBA ?FA C!JF@IFM ILJF@BA ?!A PMFMLDLJ ILKMGA ?FA EFK!KFCFI
DLP/A C/A EFPFD CB? ?CIGA CBA P!ELJ@!@ ?DG?!A CBANM?JFKFC ILCFCBA ?FA CD!D!C!K ILJFKBA ?!A P!@!J/?QM ILK!@/A ?FARMLCFDFD!I
DQJA C/A EMQ@ CB? ?CFPBA CBA PM?%KM ?D!IGA CBANMLIB?KM ILC/?!A ?FA CFEB?%K!C IFDLCBA ?!A P!KFCMLK ILK!K/A ?FARMG?%I!CFI
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?%@BA CBA C!C!CFCM EFDGA C/AH?F?%ILKM ?!?IGA CBA JFC!KF@LJ ?DLKBA CBANMQPMLI!E ILC!E/A ?FA CFEB?%P!E IFDLPBA ?!A PML@MQ@
?%KBA CBA C!C!C/?!? E!EBA C/AH?F?@B?%K ?!?%PBA CBA J/?EMQP ?%E!CBA CBANMJFJIFI ILCMGA ?FA CFE!@/?@ IFDQJ/A ?!A P!@DQJM
I!CBA CBA C!C!C/?@ EMA C/AH?ILPFD!C ?!?J/A CBA JILPFE!P ?%EB?!A CBANMLDB?!?%@ ILC!@/A ?FA CMLD!C!C IFD!DGA ?!A P!KIG?E
IB?!A CBA C!C!CIFM E!@BA C/AH?IL@!@M ?!?DGA CBA JFP!CDQJ ?%EFIGA CBANMLD!@B?J ILC!K/A ?FA CF@B?%@FI IFDLEBA ?!A P!KF@!@LJ
IFIGA CBA C!C!C!JFC E!KBA C/AH?%PLJFPFP ?!?%EBA CBA JFPMQJD ?%E!PBA CBANMQEDLCFK IG?C/A ?FA CF@!@FE!P IFDFMA ?!A JFCD!D!I
I!PBA CBA C!C!CDFM MQCBA C/AH?%P!K!@D ?!?QMA CBA J!J!JPM ?%ELJ/A CBANM!M!ILC!J IG?!?FA ?FA CFKFDLJ!J IFDL@BA ?!A J/?I!ILC
ILJ/A CBA C!C!CF@!C M?!A C/AH?JDQJD ?!?%@BA CBA JDG?%P!C ?%EFDGA CBANM!ML@!KFK IG?%IBA ?FAH?%CFIFIQJ IFDLKBA ?!A J/?%@!@M
IFDGA CBA C!CB?%C!@ MLIGA C/AH?DG?!?F? ?!?%KBA CBA JDL@IQJ ?%E!EBA CBANMQ@DLK!J IG?P/A ?FAH?%C!KFCFD I!E!CBA ?!A JIFD!DQJ
I!EBA CBA C!CB?JFP MQPBA C/AH?DLE!@!J ?%I!CBA CBA JFEFDB?@ ?%EMA CBANMQKIL@F@ IG?OJA ?FAH?F?%D!@FD I!EB?!A ?!A JFPI!IG?
IMA CBA C!CB?%@M MJ/A C/AH?%EFILEI ?%IB?!A CBA JMLIB?P ?%E!@BA CBANMQKFK!@I IG?%DBA ?FAH?I!I!EFD I!EFIGA ?!A JFPF@!@!@
I!@BA CBA C!CFI!P!K MLDGA C/AH?%E!@LJGM ?%IFIGA CBA JMQKFC!@ ?%E!KBA CBA @!CFEMLE IG?E/A ?FAH?ILK!J!J I!E!PBA ?!A J!JD!D!D
I!KBA CBA C!C!PFC!C MQEBA C/AH?QMJFPM ?%I!PBA CBA JF@!EFC!P ?QMQCBA CBA @B?%P!EFK IG?MGA ?FAH?%P!EILP I!ELJ/A ?!A JDFI!IG?
PFCBA CBA C!C!PMLI M!MA C/AH?%@!C!PFP ?%ILJ/A CBA JFK!PFC!C ?QM?!A CBA @FI!C!EFP IG?@/A ?FAH?JFPFCFI I!EFDGA ?!A JD!@!@M
P/?!A CBA C!CLJD!D MQ@BA C/AH?%@!E!P!J ?%IFDGA CBA JFK!KFK!E ?QMLIGA CBA @FIMLD!E IG?K/A ?FAH?JFKF@!C I!E!EBA ?!A JFED!DLP
PIGA CBA C!CFDFDLC MQKBA C/AH?%KFIQJC ?%I!EBA CBARDLC!EFK!P ?QMQPBA CBA @!P!J!J@ I!ILC/A ?FAH?DLEDL@ I!EMA ?!A JM!IG?@
PFPBA CBA C!C!EDL@ @!CBA C/AH?%K!@FD!C ?%IMA CBARDG?PFK!C ?QMJ/A CBA @LJ?OJ? I!IG?FA ?FAH?%E!PFP!E I!E!@BA ?!A JML@!@LJ
P!J/A CBA C!CMFMQ@ @B?!A C/A I!CLJFEFE ?%I!@BA CBARD!ILCF@M ?QMLDGA CBA @LJ@!PFP I!I!IBA ?FAH?QMQC/?OJ I!E!KBA ?!A JF@DQJFK
PDGA CBA C!C!K/?%I @FIGA C/A IB?C!@D ?%I!KBA CBARD!IFML@FD ?QMQEBA CBA @FDFD!IFD I!ILP/A ?FAH?QMQEFKB? IMQCBA ?!A JFKIG?P
PFEBA CBA CB?CFE!C @!PBA C/A IB?MQCFK ?PFCBA CBARDLPLJ@FI ?QM!MA CBA @!EIG?%E I!IQJA ?FAH?%@!PFE!@ IM?!A ?!A JFKF@MQ@
PMA CBA CB?%IFIG? @LJ/A C/A IFILP!PM ?P/?!A CBARDQJ/?%@!C ?QMQ@BA CBA @!EFK!CF@ I!I!DBA ?FAH?%K!C!JD IMLIGA ?!ARDLCDQJI
PF@BA CBA CB?PFK!@ @FDGA C/A IFILK!EF@ ?PIGA CBARDQJF@MQK ?QMQKBA CBA @M!DLKF@ I!ILE/A ?FAH?%KM!IG? IMQPBA ?!ARDG?ILCM
PFKBA CBA CB?%D!@!K @!EBA C/A I!P!E!C!J ?PFPBA CBARD!D!DM!M ?%@!CBA CBA @!@IL@FK I!IFMGA ?FA I!C!PFK!@ IMJ/A ?!ARDG?%@M?
JCBA CBA CB?MLKLJ @MA C/A ILJIQJP ?P!J/A CBARDLEFIMLD ?%@B?!A CBA @!@FKMLK I!IL@/A ?FA IB?CMQP IMLDGA ?!ARD!IFDLPLJ
J?!A CBA CFILC/?%D @!@BA C/A ILJF@!@D ?PDGA CBARDLE!KMJ ?%@FIGA CBA @!KFE!EFK I!ILK/A ?FA IB?MQJFK IMQEBA ?!ARDLP/?K!@
JIGA CBA CFI!IFDLC @!KBA C/A IFD!DLPFC ?PFEBA CBARDFMQEMLI ?%@!PBA CBA K!CFPFD!K ILP!C/A ?FA IFIQJIQJ IM!MA ?!ARDLPF@!EB?
JPBA CBA CFI!D!C!C K!CBA C/A I!EB?ML@ ?PMA CBARDL@!PM? ?%@LJ/A CBA KB?%CLJK ILPB?FA ?FA I!P!CFK!K IMQ@BA ?!ARDQJD!IQJ
JFJ/A CBA CFIFMLELJ KB?!A C/A I!E!@!PFC ?PF@BA CBARDLK!CMQC ?%@FDGA CBA KB?QMQPF@ ILPFIBA ?FA I!PMFMJ IMQKBA ?!ARD!DB?@M
JDGA CBA C!P!C!J!J KFIGA C/A IMJF@!J ?PFKBA CBARDLKMLE!K ?%@!EBA CBA KFILJI!E ILP!P/A ?FA ILJ!JFJF@ I!@!CBA ?!ARD!D!@LJFK
JEBA CBA C!P!PFPM K!PBA C/A I!@B?OJ? ?OJCBA CBA E!CLJEM ?%@MA CBA K!P/?!?D ILPLJA ?FA IFDG?I!I I!@B?!A ?!ARDLEDG?%I
JGMA CBA C!P!E!JD KLJ/A C/A I!@!@!CFC ?OJ?!A CBA EB?!?%E!E ?%@!@BA CBA K!PF@!CFP ILPFDBA ?FA IFDFMLK!E I!@FIGA ?!ARDFMG?MJ
J@BA CBA C!P!KFEM KFDGA C/A I!KLJFEI ?OJIGA CBA EB?@FEFD ?%@!KBA CBA KLJFJFK/? ILP!E/A ?FA I!ELJGMQC I!@!PBA ?!ARDFML@!P!E
JKBA CBA CLJFPFC!P K!EBA C/A PFCB?%I!E ?OJPBA CBA EFI!D!ELJ ?%K!CBA CBA KFDB?MLK ILPMGA ?FA IM?JFP I!@LJ/A ?!ARDL@!JFK!@
D!CBA CBA CLJFED!I KMA C/A PFCMQKI ?OJFJ/A CBA E!PFI!EFI ?%KB?!A CBA KFD!@!EFE ILP!@/A ?FA IMQ@/?E I!@FDGA ?!ARDLK/?%DLK
DB?!A CBA CFDLC/?OJ K!@BA C/A P/?OJFEFC ?OJDGA CBA E!P!KFEB? ?%KFIGA CBA K!ED!D!P ILP!K/A ?FA I!@LJ@!K I!@!EBA ?!ARDLKF@FIG?
DFIGA CBA CFDLPF@!K K!KBA C/A PIG?PFC ?OJEBA CBA ELJFEDLK ?%K!PBA CBA KM!ILPFK IQJFC/A ?FA I!KB?%EB? I!@MA ?!A E!C!JF@FI
D!PBA CBA CFDFMFM!M ?%C!C/A C/A PIL@!CI ?OJGMA CBA EFDLPDL@ ?%KLJ/A CBA KMLKFIFD IQJ/?FA ?FA I!K!@FP!P I!@!@BA ?!A EB?F?OJFP
DLJ/A CBA C!EB?QMQ@ ?%CB?FA C/A PFPLJMLE ?OJ@BA CBA E!E!CDLE ?%KFDGA CBA K!@FEB?F? IQJIBA ?FA PFCFD!CFD I!@!KBA ?!A EB?%@!C!P
DFDGA CBA C!EFD!K!C ?%CFIBA C/A P!J/?%DFI ?OJKBA CBA E!EM!DQJ ?%K!EBA CBA K!KILKM IQJFP/A ?FA P/?!?QM!M I!K!CBA ?!A EFILJFELJ
D!EBA CBA CMQC/?OJ ?%C!P/A C/A P!JF@FI!K ?%D!CBA CBA EMJD!I ?%KMA CBA K!KFK!@I IQJ!JA ?FA P/?@!JF@ I!KB?!A ?!A E!P/?%IQJ
DMA CBA CMJFJFK ?%CLJA C/A PD!DLCF@ ?%DB?!A CBA E!@B?DLC ?%K!@BA ?!A C!CFE!EM IQJDBA ?FA PI!DB?K I!KFIGA ?!A E!PMQ@LJ
D!@BA CBA CMQ@FKFD ?%CFDBA C/A PFEB?@F@ ?%DFIGA CBA E!@!@!JM ?%K!KBA ?!A CB?%PFDFI IQJFE/A ?FA PFPB?%K!C I!K!PBA ?!A ELJFJ!J!J
D!KBA CBA C!@!PD!I ?%C!E/A C/A PFE!@MLC ?%D!PBA CBA E!KFDLJD I!C!CBA ?!A CFI!C!PFE IQJMGA ?FA PFP!@FEB? I!KLJ/A ?!A EFDB?CLJ
EFCBA CBA C!@!@/?K ?%CMGA C/A PMLD!DFI ?%DLJ/A CBANMQCFILJI I!CB?!A ?!A CFIMLIB? IQJF@/A ?FA P!JD!PB? I!KFDGA ?!A EFDMQE!P
E/?!A CBA C!KFI!K!E ?%C!@/A C/A PF@FILPFE ?%DFDGA CBANMQC!KFP!K I!CFIGA ?!A C!P!JFC!J IQJFK/A ?FA PD!I!CB? I!K!EBA ?!A E!E!JI!I
EIGA CBA C!KML@!P ?%C!K/A C/A PF@!KFIFI ?%D!EBA CBANM?EFP!E I!C!PBA ?!A CLJC!@F@ I!DLC/A ?FA PDL@M? I!KMA ?!A EMLC!@B?
EFPBA CBAS?CFIMQK ?F?C/A C/A PFK!E!CF@ ?%DMA CBANMLILPFP!P I!CLJ/A ?!A CLJGM!MG? I!DG?FA ?FA PFEFDLJFC I!K!@BA ?!A EMFMJFC
E!J/A CBAS?CML@LJ ?F?!?FA C/A JCFILKD ?%D!@BA CBANMQP!CFP!C I!CFDGA ?!A CFDLJDLJ I!D!IBA ?FA PMLI!C!K I!K!KBA ?!A E!@FP!K!K
EDGA CBAS?!?%I!KM ?F?%IBA C/A JC!K!@!J ?%D!KBA CBANMQPM!ILE I!C!EBA ?!A C!E/?PFE I!DLP/A ?FA PMQ@MQ@ PFC!CBA ?!A E!KFCFDL@
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?@BARD E/A EILC!K ELJA D IGA KMLEM ?!?%CBARD ?FA @FKFIFM ?%DLE/A D ?!ARDG?C!J ILCIGARD ?!A P!P/?%I ILJF@/A D ?FA I!PFI!E
?KBARD E/A EFC!E!E EFDBA D IGA K!PDLC ?!?F?!ARD ?FA @F@!C!P ?%DFMGA D ?!ARDLCFD!C ILCFPBARD ?!A PFI!@LJ ILJFK/A D ?FA I!PB?%C
ILCBARD E/A EFP!@!@ E!E/A D IGA @!K!JFE ?!?IGARD ?FA @FE!@!C ?%DL@/A D ?!A JFK!KF@ ILC!J/ARD ?!A PFIFDFM IFDLC/A D ?FA IFILK!J
IG?!ARD E/A EFEFI!I EMGA D IGA @FDFD!D ?!?%PBARD ?FA @DLEB? ?%DLK/A D ?!A JFKLJE ILCDGARD ?!A PFI!P!C IFDG?FA D ?FA IFIFML@
I!IGARD E/A EDLE!E E!@/A D IGA @B?QMLD ?!?J/ARD ?FA @!J!J!J ?E!C/A D ?!A JF@!KD ILCFEBARD ?!A PFI!C!P IFD!IBA D ?FA IFILEI
ILPBARD E/A E/?M!M E!K/A D IGANMQ@FC!@ ?!?DGARD ?FA @FPFILK ?EB?FA D ?!A JF@LJD ILCMARD ?!A PB?QM!M IFDLP/A D ?FA IFIQJGM
IQJ/ARD E/A DLJFK!C MQC/A D IGANMJD!I ?!?%EBARD ?FA @IG?M ?EFIBA D ?!A JMQKFE ILCF@BARD ?!A PB?DG? IFDQJA D ?FA IFILP/?
I!DGARD E/A JDLEFI M?FA D IGANM?%C!E ?!?QMARD ?FA @/?CM ?E!P/A D ?!A JMJGM ILCFKBARD ?!A PB?I!D IFD!DBA D ?FA IFIG?%E
ILEBARD E/A P!JD!D MLIBA D IGA EMFM? ?!?%@BARD ?FARMLK!K!K ?ELJA D ?!A JFE!KFK IG?%CBARD ?!A PB?%C!C IFDLE/A D ?FA IFILC/?
IFMARD E/A IFI!ILP MQP/A D IGA ELJFJFE ?!?%KBARD ?FARML@!KLJ ?EFDBA D ?!A JFEFDFI IG?F?!ARD ?!A P!CMLD IFDFMGA D ?FA IB?@FE
IL@BARD E/A CFKB?!? MJA D IGA EB?%P!C ?%I!CBARD ?FARMFMQK!C ?E!E/A D ?!A JFE!CFE IG?IGARD ?!A P!CDLC IFDL@/A D ?FA IB?MG?
ILKBARD DBA KD!D!D MLDBA D IGARDL@IQJ ?%IB?!ARD ?FARMLE!@!K ?EMGA D ?!A JDLEFC IG?%PBARD ?!A P!CI!D IFDLK/A D ?FA IB?%DM
P!CBARD DBA @/?@FI MQE/A D IGARD!DFILE ?%IFIGARD ?FARM!DL@!K ?E!@/A D ?!A JDG?D IG?J/ARD ?!A P!CFCB? I!E!C/A D ?FA IB?OJI
PB?!ARD DBA EF@B?%I M!MGA D IGARD!I!PM ?%I!PBARD ?FARMQJFKFI ?E!K/A D ?!A J!JMG? IG?DGARD ?!ARILKM!M I!EB?FA D ?FA IB?%I!@
PFIGARD DBA DLJDFM MQ@/A D IGA JFKDLE ?%ILJ/ARD ?FARMLP!K!E ?MQC/A D ?!A J!JIM IG?%EBARD ?!ARILKDQJ I!EFIBA D ?FA IB?!?J
P!PBARD DBA J?P!C MQK/A D IGA JFEF@!P ?%IFDGARD ?FARMLP!C!P ?M?FA D ?!A JFP!@!J IG?QMARD ?!ARILKFP!C I!E!P/A D ?FA IB?CFC
PLJ/ARD DBA I!@!PFD @!C/A D IGA J!J?M ?%I!EBARD ?FARM!IG?!? ?MLIBA D ?!A JFPLJI IG?%@BARD ?!ARILKFCM I!ELJA D ?FA I!C!@FE
PFDGARD DBAH?DFMQ@ @B?FA D IGA J/?DL@ ?%IMARD ?FARMG?%IG? ?MQP/A D ?!A JFP!CFC IG?%KBARD ?!ARIL@F@FD I!EFDBA D ?FA I!CM!I
P!EBARD DBA CFP!EFI @FIBA D IGA P!KFCM ?%I!@BARD ?FARMLC!PFI ?MJA D ?!A JI!D!K I!I!CBARD ?!ARIL@FEFI I!E!E/A D ?FA I!CFD!@
PMARD JA K/?@M @!P/A D IGA P!EFEFI ?%I!KBARD ?FA EFKLJD ?MLDBA D ?!A JIG?%@ I!IB?!ARD ?!ARIL@!JFC I!EMGA D ?FA I!CLJD
P!@BARD JA @FCFDQJ @LJA D IGA PLJIQJ ?PFCBARD ?FA EF@!E!C ?MQE/A D ?!A J/?ML@ I!IFIGARD ?!ARIL@/?@ I!E!@/A D ?FA I!C!P/?
P!KBARD JA EFK!E!P @FDBA D IGA PB?%KFI ?P/?!ARD ?FA EM!MQE ?M!MGA D ?!A J/?PFK I!I!PBARD ?!ARIFMLK!E I!E!K/A D ?FA I!CB?%@
JFCBARD JA D!KB?P @!E/A D IGARILKFEM ?PIGARD ?FA EFE!KLJ ?MQ@/A D ?!A J/?CFC I!ILJ/ARD ?!ARIFMFMLD IMQC/A D ?FA I!C!CD
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JF@BARD P/A @F@FDG? KLJA D IGAS?PD!D ?OJCBARD ?FA EFC!@!K ?@!E/A D ?!A P!@!CF@ ILPIGARD ?!ARILE/?%I IMQ@/A D ?FAH?%K!CD
JFKBARD P/A @/?!?OJ KFDBA D IGAS?!?QMLD ?OJ?!ARD ?FA EFCB?K ?@MGA D ?!A PM!MQJ ILPFPBARD ?!ARI!D!KFI IMQK/A D ?FAH?%@!KFP
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D!IGARD P/A EFC!ELJ K!@/A D IGA C!EFEB? ?OJFJ/ARD ?FA D!@B?M ?K!C/A D ?!A P!EMQJ ILPFEBARD ?!ARI!D!P!E I!@FIBA D ?FAH?%@FDM
DLPBARD P/A DLJFP!C K!K/A D IGA CLJK!@ ?OJDGARD ?FA DMLD!I ?KB?FA D ?!A P!ELJI ILPMARD ?!ARI!DB?M I!@!P/A D ?FAH?%@LJE
DQJ/ARD P/A J@FILC ?C!C/A D IGA C!PFP!@ ?OJEBARD ?FA D!E!@!@ ?KFIBA D ?!A P!EB?%C ILPF@BARD ?!ARIQJK!K I!@LJA D ?FAH?%@!P!J
D!DGARD P/A JILPB? ?CB?FA D IGA CB?%@FI ?OJGMARD ?FA D!EFI!D ?K!P/A D ?!A PFDFML@ ILPFKBARD ?!ARIQJ@B? I!@FDBA D ?FAH?%@FI!P
DLEBARD P/A PFE!E!P ?CFIBA D IGA C!CFP!C ?OJ@BARD ?FA DFDLE!P ?KLJA D ?!A PFDQJGM IQJCBARD ?!ARIQJE!P I!@!E/A D ?FAH?%@B?I
DFMARD P/A P/?!?%D ?C!P/A D ?!A K!@F@B? ?OJKBARD ?FA DFDLC!P ?KFDBA D ?!A PFDG?%E IQJ?!ARD ?!ARIQJFJD I!@MGA D ?FAH?%@!C/?
DL@BARD P/A IFDL@!E ?CLJA D ?!A KMLP!E ?%D!CBARD ?FA DLJ!JFP ?K!E/A D ?!A PLJF@FE IQJIGARD ?!ARIQJIL@ I!@!@/A D ?FAH?QMQKFC
DLKBARD P/A I!CMLD ?CFDBA D ?!A KFD!K!P ?%DB?!ARD ?FA D!P!@LJ ?KMGA D ?!A PLJD!E IQJPBARD ?!ARIQJ?C I!@!K/A D ?FAH?QM!MLK
E!CBARD P/AH?DL@FI ?C!E/A D ?!A KLJDQJ ?%DFIGARD ?FA D!PFILE ?K!@/A D ?!A PLJI!E IQJFJ/ARD ?!ARILPFK!P I!K!C/A D ?FAH?QMQEF@
EB?!ARD P/AH?F?CFD ?CMGA D ?!A K!P/?@ ?%D!PBARD ?FA DFILE!K ?K!K/A D ?!A P!P!KM IQJDGARD ?!ARILPMQE I!KB?FA D ?FAH?QMLDM
EFIGARD P/A CFELJ!J ?C!@/A D ?!A KB?%@FD ?%DLJ/ARD ?FA DFIG?P ILC!C/A D ?!A P!P!EF@ IQJEBARD ?!ARILPDLK I!KFIBA D ?FAH?QMJE
E!PBARD P/A C/?K!K ?C!K/A D ?!A K!CD!D ?%DFDGARD ?FA DB?%DL@ ILCB?FA D ?!A P!PLJC IQJGMARD ?!ARILP!JFP I!K!P/A D ?FAH?QMQPFE
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?OJ/ARD IBARMG?CI EB?FA D PBAS?%ILJ/? ?%C!@BARD ?FA @FK!PB? ?%D!DBA D ?!A JFE!C!J ILCIGARD ?FA IFDG?!? ILJFK/A D ?!ARI!ILPFC
?%DGARD P/A @!JFP!J EFIBA D PBA C!@IQJ ?%C!KBARD ?FA @MJD ?%DLE/A D ?!A JDQJ@ ILCFPBARD ?FA ILJFK!C IFDLC/A D ?!ARI!ILCF@
?EBARD JA E!JFPFP E!P/A D PBA CLJDG? ?F?CBARD ?FA @D!DLE ?%DFMGA D ?!A J!JFKM ILC!J/ARD ?FA ILJMQE IFDG?FA D ?!ARIG?@FE
?MARD DBAH?F?%IFD ELJA D PBA CB?F?M ?F?!?!ARD ?FA @FPMJ ?%DL@/A D ?!A J!JDB? ILCDGARD ?FA ILJFE!@ IFD!IBA D ?!ARIG?E!J
?@BARD DBA PFP!E/? EFDBA D IGA K!@/?E ?F?%IGARD ?FA @IG?C ?%DLK/A D ?!A J!JFCFK ILCFEBARD ?FA ILJFEM IFDLP/A D ?!ARIG?OJP
?KBARD DBA JCLJD E!E/A D IGA KFDLJD ?F?PBARD ?FA @FC!ELJ ?E!C/A D ?!A JFPMG? ILCMARD ?FA ILJMLI IFDQJA D ?!ARIG?%I!P
ILCBARD DBA PF@LJC EMGA D IGA KFIMQC ?F?OJ/ARD ?FARMLK!PFD ?EB?FA D ?!A JFP!PF@ ILCF@BARD ?FA ILJF@!P IFD!DBA D ?!ARIG?CFP
IG?!ARD DBA P/?EFP E!@/A D IGA @!KFEM ?F?%DGARD ?FARML@FI!I ?EFIBA D ?!A JFP!CFK ILCFKBARD ?FA ILJFKLJ IFDLE/A D ?!ARILC!@!J
I!IGARD DBA IFI!D!K E!K/A D IGA @!EFP!K ?F?EBARD ?FARMFMLI!D ?E!P/A D ?!A JIL@!J IG?%CBARD ?FA IFDLCLJ IFDFMGA D ?!ARILC!ED
ILPBARD DBAH?IL@D MQC/A D IGA @FI!@!@ ?F?MARD ?FARMLELJI ?ELJA D ?!A JILEFP IG?F?!ARD ?FA IFDG?P IFDL@/A D ?!ARILCLJE
IQJ/ARD DBA C!JFE/? M?FA D IGANMQKILC ?F?@BARD ?FARM!DLE!P ?EFDBA D ?!A JIQJE IG?IGARD ?FA IFD!IG? IFDLK/A D ?!ARILCFI!K
I!DGARD JA KMQKFK MLIBA D IGANMLD!PLJ ?F?KBARD ?FARMQJF@!P ?E!E/A D ?!A JILPFP IG?%PBARD ?FA IFD!IL@ I!E!C/A D ?!ARILCB?F?
ILEBARD JA KI!IFD MQP/A D IGANM?%PFD ?ILCBARD ?FARMQJFCFI ?EMGA D ?!A JI!ILJ IG?J/ARD ?FA IFDLPFD I!EB?FA D ?!AS?K!K!J
IFMARD JA @MQCFC MJA D IGA EMLPFD ?IG?!ARD ?FARMLPFIG? ?E!@/A D ?!A JIG?%@ IG?DGARD ?FA IFDQJFC I!EFIBA D ?!AS?KML@
IL@BARD JA @ILC!J MLDBA D IGA E!PDLP ?I!IGARD ?FARM!ILP!K ?E!K/A D ?!A JIG?QM IG?%EBARD ?FA IFDQJD I!E!P/A D ?!AS?K!EI
ILKBARD JARMFMLILJ MQE/A D IGARDLKF@!@ ?ILPBARD ?FARMG?%DLE ?MQC/A D ?!A JIG?%@ IG?QMARD ?FA IFDQJF@ I!ELJA D ?!AS?KLJGM
P!CBARD JARM!I!D!@ M!MGA D IGARDLEFP!K ?IQJ/ARD ?FARMLCMQP ?M?FA D ?!A JI!ILJ IG?%@BARD ?FA IFD!DG? I!EFDBA D ?!AS?K!PI
PB?!ARD JA EMQKFC MQ@/A D IGARDLPFCLJ ?I!DGARD ?FA EFK!@!K ?MLIBA D ?!A JILPFP IG?%KBARD ?FA IFD!DLP I!E!E/A D ?!AS?KB?QM
PFIGARD JA EIL@FP MQK/A D IGA JFKF@LJ ?ILEBARD ?FA EFK!CFD ?MQP/A D ?!A JIQJD I!I!CBARD ?FA IFD!DQJ I!EMGA D ?!AS?K!CFP
P!PBARD JA DMLD!C @!C/A D IGA JFEMLD ?IFMARD ?FA EF@B?K ?MJA D ?!A JILE/? I!IB?!ARD ?FA IFD!DQJ I!E!@/A D ?!AS?@!KFC
PLJ/ARD JA DFIG?F? @B?FA D IGA JFPMQ@ ?IL@BARD ?FA EMQPLJ ?MLDBA D ?!A JIL@FC I!IFIGARD ?FA IFD!DLP I!E!K/A D ?!AS?@MFM
PFDGARD JA JEML@ @FIBA D IGA JFCFKB? ?ILKBARD ?FA EFELJM ?MQE/A D ?!A JILKD I!I!PBARD ?FA IFD!DG? IMQC/A D ?!AS?@!E!J
P!EBARD JA J?%DM @!P/A D IGA P!@/?OJ ?%P!CBARD ?FA EDLE!C ?M!MGA D ?!A JILKF@ I!ILJ/ARD ?FA IFDQJFK IM?FA D ?!AS?@FDFI
PMARD JA PFEFILJ @LJA D IGA PFDLJFE ?%PB?!ARD ?FA E!JMLI ?MQ@/A D ?!A JIL@F@ I!IFDGARD ?FA IFDQJD IMLIBA D ?!AS?@LJ?
P!@BARD JA PFCLJGM @FDBA D IGA PFI!@!@ ?%PFIGARD ?FA EFP!@LJ ?MQK/A D ?!A JILEFE I!I!EBARD ?FA IFDQJ/? IMQP/A D ?!AS?@FI!K
P!KBARD JA ILJ!JE @!E/A D IGA P!CFP!K ?%P!PBARD ?FA EILKFD ?@!C/A D ?!A JILP/? I!IMARD ?FA IFDLP!E IMJA D ?!AS?@B?%K
JFCBARD JAH?%@LJC @MGA D IGARIL@FCB? ?%PLJ/ARD ?FA EILCM ?@B?FA D ?!A J/?@D I!I!@BARD ?FA IFDLP!C IMLDBA D ?!AS?@!CF@
J/?!ARD JAH?IQJC @!@/A D IGARI!DMLI ?%PFDGARD ?FA E/?%ILC ?@FIBA D ?!A J/?%I!E I!I!KBARD ?FA IFD!IQJ IMQE/A D ?!AS?MQKFK
JIGARD JA CFEFD!P @!K/A D IGARILPD!I ?%P!EBARD ?FA EFC!PFD ?@!P/A D ?!A JFCFD!E ILPFCBARD ?FA IFDG?E IM!MGA D ?!AS?MQ@FK
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ILCBARD JA EFK!@FC E!E/A D IGA KFDMQE ?F?%IGARD ?FA @/?@!C ?%DL@/A D ?!A JMQCD ILC!J/ARD ?FA PFCFILE IFDLC/A D ?!ARIG?@FC
IG?!ARD DBA C!JFEFP EMGA D IGA @!KMQC ?F?PBARD ?FA @FC!@B? ?%DLK/A D ?!A JFEFDFI ILCDGARD ?FA PFC!C!E IFDG?FA D ?!ARIG?E/?
I!IGARD DBA IFIFMG? E!@/A D IGA @!P!JFK ?F?OJ/ARD ?FARMLK!@!P ?E!C/A D ?!A JDLKFK ILCFEBARD ?FA I!K!@FD IFD!IBA D ?!ARIG?OJFJ
ILPBARD DBA I!K!E!J E!K/A D IGANM!MG?%D ?F?%DGARD ?FARML@!@M ?EB?FA D ?!A JDQJ@ ILCMARD ?FA I!K!EFD IFDLP/A D ?!ARIG?%IM
IQJ/ARD DBA I!K!E/? MQC/A D IGANMQCF@FD ?F?EBARD ?FARMFMQKB? ?EFIBA D ?!A J!JFKM ILCF@BARD ?FA I!KLJFE IFDQJA D ?!ARIG?!?F?
I!DGARD DBA IFDG?D M?FA D IGA EFDB?E ?F?MARD ?FARMLE!K!E ?E!P/A D ?!A J!J!JGM ILCFKBARD ?FA I!KFILE IFD!DBA D ?!ARILC!KFE
ILEBARD DBAH?QMLIFI MLIBA D IGA E!C/?M ?F?@BARD ?FARMLE!CFI ?ELJA D ?!A JFP!KF@ IG?%CBARD ?FA I!K!CM IFDLE/A D ?!ARILC!@FP
IFMARD DBA CMJD MQP/A D IGARD!DMQK ?F?KBARD ?FARM!DLC!K ?EFDBA D ?!A JFPLJK IG?F?!ARD ?FA I!@!@M IFDFMGA D ?!ARILCMLC
IL@BARD JA KMQCI MJA D IGARDG?%K!@ ?ILCBARD ?FARMQJ/?M ?E!E/A D ?!A JFP!C/? IG?IGARD ?FA I!@!E!@ IFDL@/A D ?!ARILCFD!@
ILKBARD JA @FEFD!K MLDBA D IGA JF@FEM ?IG?!ARD ?FARMLPFI!D ?EMGA D ?!A JI!D!P IG?%PBARD ?FA I!@FDLC IFDLK/A D ?!ARILCLJ@
P!CBARD JARMLE!PFE MQE/A D IGA JD!@LJ ?I!IGARD ?FARM!ILPLJ ?E!@/A D ?!A JILCFE IG?J/ARD ?FA I!@!PB? I!E!C/A D ?!ARILC!PF@
PB?!ARD JA EFE!C!J M!MGA D IGA JFP!JFP ?ILPBARD ?FARMG?OJFP ?E!K/A D ?!A J/?EFC IG?DGARD ?FA I!@B?P I!EB?FA D ?!ARILCFI!K
PFIGARD JA DFDL@M MQ@/A D IGA J/?J/? ?IQJ/ARD ?FARMLCFDLP ?MQC/A D ?!A J/?!?J IG?%EBARD ?FA IMQKLJ I!EFIBA D ?!ARILCFIFI
P!PBARD JA JE!CFK MQK/A D IGA P!KMQE ?I!DGARD ?FA EFK!ELJ ?M?FA D ?!A JFC!EFK IG?QMARD ?FA IM!MQE I!E!P/A D ?!ARILCB?D
PLJ/ARD JA PFE!@I @!C/A D IGA P!@FPLJ ?ILEBARD ?FA EF@M!M ?MLIBA D ?!A JFCFILJ IG?%@BARD ?FA IMLDLK I!ELJA D ?!ARILC!CFK
PFDGARD JA IMQ@FC @B?FA D IGA P!EMQ@ ?IFMARD ?FA EMQKB? ?MQP/A D ?!A P!K!@FC IG?%KBARD ?FA IMJ/? I!EFDBA D ?!ARILC!C!J
P!EBARD JAH?%@!C!J @FIBA D IGA PLJK!K ?IL@BARD ?FA EMQC!E ?MJA D ?!A P!K!PFE I!I!CBARD ?FA IMLIQJ I!E!E/A D ?!ARILC!CFC
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? C/A CFC!CFC C/A CFC!CFC C/A CFC!CFC JP C/A D!C!CFC C/A CFC!CFC C/A D!C!CFC
I C/A IFDLCFC C/A CFC!CFC C/A CFC!CFC JFJ  C/A D!C!C!C C/A D!C!CFC C/A CFC!CFC
P C/A CFC!CFC C/A CFC!CFC C/A IFDLCFC JD C/A CFC!CFC C/A D!C!CFC C/A D!C!CFC
J C/A CFC!CFC C/A IFDLCFC C/A CFC!CFC JE  C/A D!C!C!C C/A CFC!CFC C/A D!C!CFC
D C/A IFDLCFC C/A IFDLCFC C/A CFC!CFC JGM C/A CFC!CFC  C/A D!C!C!C C/A D!C!CFC
E C/A IFDLCFC C/A CFC!CFC C/A IFDLCFC J@ C/A D!C!CFC C/A D!C!CFC C/A IFDLCFC
M  C/A IFDLC!C C/A IFDLCFC C/A CFC!CFC JK C/A D!C!CFC C/A IFDLCFC C/A D!C!CFC
@ C/A CFC!CFC C/A IFDLCFC C/A IFDLCFC D!C C/A IFDLCFC C/A D!C!CFC C/A D!C!CFC
K  C/A IFDLC!C C/A CFC!CFC C/A IFDLCFC DB?  C/A D!C!C!C C/A D!C!CFC C/A IFDLCFC
?%C C/A CFC!CFC  C/A IFDLC!C C/A IFDLCFC DFI  C/A D!C!C!C  C/A D!C!C!C C/A IFDLCFC
?F? C/A IFDLCFC C/A IFDLCFC C/A IFDLCFC D!P C/A D!C!CFC  C/A D!C!C!C C/A IFDLCFC
?I  C/A IFDLC!C C/A IFDLCFC C/A IFDLCFC DLJ  C/A IFDLC!C C/A D!C!CFC C/A D!C!CFC
?%P  C/A IFDLC!C  C/A IFDLC!C C/A IFDLCFC DFD  C/A D!C!C!C  C/A IFDLC!C C/A D!C!CFC
?J C/A IFDLCFC  C/A IFDLC!C C/A IFDLCFC D!E C/A IFDLCFC  C/A D!C!C!C C/A D!C!CFC
?D C/A D!C!CFC C/A CFC!CFC C/A CFC!CFC DM  C/A D!C!C!C C/A IFDLCFC C/A D!C!CFC
?%E C/A CFC!CFC C/A CFC!CFC C/A D!C!CFC D!@  C/A IFDLC!C  C/A D!C!C!C C/A D!C!CFC
?QM C/A CFC!CFC C/A D!C!CFC C/A CFC!CFC D!K C/A D!C!CFC  C/A IFDLC!C C/A D!C!CFC
?%@ C/A D!C!CFC C/A IFDLCFC C/A CFC!CFC EFC C/ARM!DLCFC C/A CFC!CFC C/A CFC!CFC
?%K C/A IFDLCFC C/A D!C!CFC C/A CFC!CFC E/? C/A CFC!CFC C/A CFC!CFC C/ARM!DLCFC
I!C C/A IFDLCFC C/A CFC!CFC C/A D!C!CFC EI C/A CFC!CFC C/ARM!DLCFC C/A CFC!CFC
IB? C/A CFC!CFC C/A D!C!CFC C/A IFDLCFC EFP C/ARM!DLCFC C/A IFDLCFC C/A CFC!CFC
IFI  C/A IFDLC!C C/A D!C!CFC C/A CFC!CFC E!J C/A IFDLCFC C/ARM!DLCFC C/A CFC!CFC
I!P  C/A D!C!C!C C/A IFDLCFC C/A CFC!CFC ED C/A IFDLCFC C/A CFC!CFC C/ARM!DLCFC
ILJ C/A CFC!CFC C/A IFDLCFC C/A D!C!CFC EFE C/A CFC!CFC C/ARM!DLCFC C/A IFDLCFC
IFD  C/A IFDLC!C C/A CFC!CFC C/A D!C!CFC EM  C/A IFDLC!C C/ARM!DLCFC C/A CFC!CFC
I!E C/A CFC!CFC  C/A IFDLC!C C/A D!C!CFC EF@  C/ARM!DLC!C C/A IFDLCFC C/A CFC!CFC
IM  C/A D!C!C!C C/A CFC!CFC C/A IFDLCFC EFK C/A CFC!CFC C/A IFDLCFC C/ARM!DLCFC
I!@ C/A CFC!CFC  C/A D!C!C!C C/A IFDLCFC MLC  C/A IFDLC!C C/A CFC!CFC C/ARM!DLCFC
I!K C/A D!C!CFC C/A CFC!CFC C/A IFDLCFC MG? C/A CFC!CFC  C/A IFDLC!C C/ARM!DLCFC
PFC C/A D!C!CFC C/A IFDLCFC C/A IFDLCFC M!I  C/ARM!DLC!C C/A CFC!CFC C/A IFDLCFC
P/? C/A IFDLCFC C/A IFDLCFC C/A D!C!CFC MLP C/A CFC!CFC  C/ARM!DLC!C C/A IFDLCFC
PI C/A IFDLCFC C/A D!C!CFC C/A IFDLCFC MQJ C/ARM!DLCFC C/A CFC!CFC C/A IFDLCFC
PFP  C/A IFDLC!C C/A D!C!CFC C/A IFDLCFC M!D C/ARM!DLCFC C/A IFDLCFC C/A IFDLCFC
P!J  C/A D!C!C!C  C/A IFDLC!C C/A IFDLCFC MLE C/A IFDLCFC C/A IFDLCFC C/ARM!DLCFC
PD C/A IFDLCFC  C/A D!C!C!C C/A IFDLCFC MFM C/A IFDLCFC C/ARM!DLCFC C/A IFDLCFC
PFE  C/A IFDLC!C C/A IFDLCFC C/A D!C!CFC ML@  C/A IFDLC!C C/ARM!DLCFC C/A IFDLCFC
PM  C/A IFDLC!C  C/A IFDLC!C C/A D!C!CFC MLK  C/ARM!DLC!C  C/A IFDLC!C C/A IFDLCFC
PF@ C/A IFDLCFC  C/A IFDLC!C C/A D!C!CFC @FC C/A IFDLCFC  C/ARM!DLC!C C/A IFDLCFC
PFK  C/A D!C!C!C C/A IFDLCFC C/A IFDLCFC @/?  C/A IFDLC!C C/A IFDLCFC C/ARM!DLCFC
JC  C/A IFDLC!C  C/A D!C!C!C C/A IFDLCFC @I  C/A IFDLC!C  C/A IFDLC!C C/ARM!DLCFC
J? C/A D!C!CFC  C/A IFDLC!C C/A IFDLCFC @FP C/A IFDLCFC  C/A IFDLC!C C/ARM!DLCFC
JI C/A D!C!CFC C/A D!C!CFC C/A CFC!CFC @!J  C/ARM!DLC!C C/A IFDLCFC C/A IFDLCFC
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@D  CBARI!D!C!C  CBANMLD!C!C C/A IFDLC!C ?%ILK CBA C!C!CFC ?FA CFC!CFC CBA C!C!CFC
@FE C/ARM!DLC!C  CBARI!D!C!C C/A IFDLC!C ?P!C ?!A C!C!CFC C/A IFDLCFC CBA C!C!CFC
@M C/A D!C!C!C CBARDLCFC!C C/A D!C!C!C ?PB? CBARI!DLCFC ?FA CFC!CFC CBA C!C!CFC
@F@  CBARDLCFC!C CBARDLCFC!C C/A D!C!C!C ?PFI CBARI!DLCFC C/A CFC!CFC ?!A C!C!CFC
@FK  CBARDLCFC!C  CBARDLCFC!C C/A D!C!C!C ?P!P CBA C!C!CFC ?FA CFC!CFC CBARI!DLCFC
KFC C/A D!C!C!C  CBARDLCFC!C C/A D!C!C!C ?PLJ  C/A IFDLCFC ?FA CFC!CFC CBA C!C!CFC
K/? C/ARM!DLC!C CBARDLCFC!C C/A CFC!C!C ?PFD  ?FA CFC!CFC C/A IFDLCFC CBA C!C!CFC
KI C/A D!C!C!C CBANMLD!C!C C/A CFC!C!C ?P!E CBA C!C!CFC C/A IFDLCFC ?!A C!C!CFC
KFP C/A D!C!C!C CBA C!CFC!C C/ARM!DLC!C ?PM  C/A IFDLCFC C/A CFC!CFC ?!A C!C!CFC
K!J C/A CFC!C!C CBANMLD!C!C C/A D!C!C!C ?P!@ CBA C!C!CFC  C/A IFDLC!C ?!A C!C!CFC
KD  CBARDLCFC!C CBANMLD!C!C C/A CFC!C!C ?P!K  ?FA CFC!CFC C/A CFC!CFC CBARI!DLCFC
KFE  CBANMLD!C!C CBARDLCFC!C C/A CFC!C!C ?OJFC CBA C!C!CFC  ?FA CFC!C!C CBARI!DLCFC
KM C/A CFC!C!C CBARDLCFC!C C/ARM!DLC!C ?OJ/? ?!A C!C!CFC C/A CFC!CFC CBARI!DLCFC
KF@  CBARDLCFC!C CBA C!CFC!C C/ARM!DLC!C ?OJI CBANMLDLCFC C/ARM!DLCFC CBA C!C!CFC
KFK C/A CFC!C!C  CBARDLCFC!C C/ARM!DLC!C ?OJFP CBANMLDLCFC C/A CFC!CFC CBANMLDLCFC
?%C!C  CBANMLD!C!C CBA C!CFC!C C/A D!C!C!C ?OJ!J  C/ARM!DLCFC C/ARM!DLCFC CBA C!C!CFC
?%CB? C/A CFC!C!C  CBANMLD!C!C C/A D!C!C!C ?OJD CBA C!C!CFC C/ARM!DLCFC CBANMLDLCFC
?%CFI C/ARM!DLC!C CBA C!CFC!C C/A D!C!C!C ?OJFE  C/ARM!DLCFC C/A CFC!CFC CBANMLDLCFC
?%C!P C/ARM!DLC!C CBARDLCFC!C C/A IFDLC!C ?OJM CBA C!C!CFC  C/ARM!DLC!C CBANMLDLCFC
?%CLJ C/A D!C!C!C CBANMLD!C!C C/A IFDLC!C ?OJF@ ?!A C!C!CFC C/A IFDLCFC CBARI!DLCFC
?%CFD C/A D!C!C!C CBARI!D!C!C C/ARM!DLC!C ?OJFK CBARI!DLCFC C/A IFDLCFC ?!A C!C!CFC
?%C!E C/A IFDLC!C CBARDLCFC!C C/ARM!DLC!C ?%DLC CBARI!DLCFC ?FA CFC!CFC CBARI!DLCFC
?%CM C/A IFDLC!C CBANMLD!C!C C/A D!C!C!C ?%DG?  C/A IFDLCFC ?FA CFC!CFC CBARI!DLCFC
?%C!@ C/ARM!DLC!C CBARI!D!C!C C/A D!C!C!C ?%D!I  ?FA CFC!CFC  C/A IFDLC!C CBARI!DLCFC
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